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aryi group; R2 represents hydrogen atom, an aikyl 
group, a halogen atom, hydroxy! group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocydic or heterocyclic ring which may be substi- 
tuted; R3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an Integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
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useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Background Art 



[0002] Some compounds having 1 H-imidazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 1 1 , p. 87 (1968) discloses 1 -(2-piperidinoethyl)-1 H-imi- 

20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
buty!-1H-imidazo[4,5-c]quinol!ne-4-arnine (general name: imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-diethylaminoethyl)-1 H-imidazo[4,5-c]qui- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present invention have never been known so far. 

25 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, 11-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imldazopyridlne derivatives or 1H-lmldazoqulnollne derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 
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Description \ 

\ 

Technical Field 

5 [0001] The present invention relates to novel 1 H-tmldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interieuWn-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-infectlous cachexia and the like. 



[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
35 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present Invention. 

[0006] The present invention thus relates to novel 1 H-imidazopyrldlne derivatives represented by the following gen- 
eral formula (I) or salts thereof: 



45 




so wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substftuents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substltuents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substltuents, a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocyclic or heterocyclic ring which may be substituted with one or 

ss more alkyl groups, alkoxyl groups, or halogen atoms; R? represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

[00071 According to the second embodiment of the present invention, there are provided novel 1 H-lmidazopyridine 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyi group, 
benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an aikanesuffonyl group, a benzenesutfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A Is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (1) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which include chronic Inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (II), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases In which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an Inhibitor against production of tumor 
necrotizing factor (TNF) or lnterieukin-1 (IL-1) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (10 of the present 
Invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substftuents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
Invention is not limited to the compounds represented by the aforementioned general formula (II), and It should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyl group, isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[001 3] Examples of the cycloalkyl group represented by R1 include, for example, cyclopropyl group, cyclobutyl group, 
cydopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by R1 
Include, for example, phenyl group, 2-pyrldyl group, 3-pyridyl group, 4-pyrldyl group, 3-pyridazlnyl group, 4-pyridazlnyi 
group, 2-pyrlmidinyl group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group, 
2-thlenyl group, 3-thienyl group, 1-pyrrolyl group, 2-pyrroryl group, 3-pyrroryl group, 1-lmidazoryl group, 2-imidazoly! 
group, 4-imldazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyf group, 
4-oxazolyi group, 3-isoxazolyl group, 4-lsoxazolyl group, 5-isoxazoiyl group, 2-thiazolyl group, 4-thiazoiyl group, 5-thi- 
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azolyl group, 3-isothiazoryl group, 4-lsothiazolyl group, 5-lsothiazolyl group, 1 ,2,3-trtazoM -yl group, 1 ,2,3-triazol-4-yl 
group, 1,2,3-triazol-5-yl group, 1 ,2,4-triazoM -yl group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yi group, 1-tetrazolyl 
group, 5-tetrazolyl group, 1 ,2,5-thiadiazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indoiyt group and the like. 
[001 4J Examples of the halogen atom represented by R 2 Include, for example, fluorine atom, chlorine atom, bromine 
atom, and Iodine atom. Examples of the amino group which may have one or two substltuents that Is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, Isopropylamlno 
group, cyclopropylamino group, cyclobutylamlno group, cyclopentylamlno group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamlno group, 4-pyridylmethylamino group, benzylamino group, p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R* 
include, for example, 1-aziridinyl group, 1-azetidinyl group, 1-pyrrolidinyl group, piperidino group, 1 -piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-1 , 4-diazep in- 1-y I group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A In the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadlene ring, thlophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thlazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ring include, for example, methyl group, ethyl group, n-propyt group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring Include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substltuents are not particularly limited, and when two or more substltuents exist, they 
may be the same or different 

[001 6] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -aziridinyl group, 2-azlridinyl group, 1 -azetidlnyl group, 2-azetidlnyl group, 3-azetidinyi group, 1 -pyr- 
rolidinyl group, 2-pyrrolidinyl group, 3-pyrrolldinyl group, pyrazolidinyl group, imidazolidinyl group, piperidino group, 
2-piperidyl group, 3-piperidyl group, 4-plperidyl group, 1 -piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1-yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1,4-diazepin-1-yl group, hexahydro-1 H-1,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyi group, 3-morpholinyl group, morpholino group, 2-thlomorpholinyl 
group, 3-thlomorpholinyl group, 4-thlomorphollnyl group, 3-isoxazolidlnyl group, 3-lsothlazolidlnyl group, 1 ,2,3-trtazo- 
lidin-4-yl group, 1 ,2,4-triazolidin-3-yl group, 1 ,2,5-thladiazoIin-3-yl group and the like, and preferred groups Include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, 3-pyrrolldinyl group, 2-azetidlnyl 
group, 3-azetidinyl group, 2-morpholinyl group, 2-thiomorpholinyl group and the like. 

[0017] In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 
valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl group, difiuoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the alkoxycarbonyl group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of the thiocarbamoyl group which 
may be substituted that is represented by R 4 Include, for example, thiocarbamoyl group, methylthlocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthiocarbarnoyi group, Isopropylthlocarbamoyl group, n-butylthiocarbamoyl group, 
Isobutyithiocarbamoyi group, sec-butylthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the aikanesutfonyl group represented by R 4 include, for example, methanesulfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[001 8] In the present specification, with respect to the substituting/binding position of the terms the aryl group", the 
homocyclic or heterocyclic ring - and "saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups In their meanings which may substitute/bind at any position on a substitutabie/bondabte element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

[00191 In the aforementioned general formulas (I) and (II) of the present Invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents," the substituent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substituent are not particularly limited, 
and when two or more substltuents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxy] group; aikyf groups such as methyl group, ethyl group, 
n-propyl group, isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyt group, and n-hexyl group; trifiuoromethyl group; aryl groups such as phenyl group, naphthyi 
group, and pyridyl group; aikoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

5 n-butoxy group, teobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy groups 
amino groups which may be substituted such as amino group, methylamlno group, ethylamino group, n-propyiamino 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyctopentylamino group, cycfohexy- 
lamlno group, dimethylamino group, diethylamino group, anilino group, pyridylamino group, benzylamino group, diben- 
zylamino group, acetylamino group, trifluoroacetyiamino group, tert-butoxycarbony lamlno group, benzyloxycarbo- 

10 nytamino group, benzhydryiamino group, and triphenylmethylamino group; formyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group, difluoroacetyl group, trtfluoroacetyl group, chloroacetyt group, dlchloroacetyi group, and trichloroacetyi group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyi group, n-propoxycarbonyl group, isopropox* 
ycarbonyi group, n-butoxycarbonyi group, isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

13 group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyi group, ethybarbamoyl group, n-propylcarbamoyl group, Isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butylcarbamoyl group, and tert-butylcarbamoyl 
group; thiocarbamoyl group; aikylthiocarbamoyl groups such as methylthiocarbamoy! group, ethytthiocarbamoyf group, 
n-propytthiocarbamoyl group, isopropy (thiocarbamoyl group, n-butylthiocarbamoyl group, isobutyithlocarbamoyl 

20 group, sec-butylthiocarbamoyl group, and tert-butytthiocarbamoyl group; amidino group; alky Ithio groups such as meth- 
ytthio group; aikanesutfinyi groups such as methanesutfinyl group; alkanesulfonyl groups such as methanesutfonyl 
group, ethanesutfonyl group, n-propanesulf onyl group, and n-butanesulfonyl group; aryisulfonyt groups such as p- 
toiuenesuifonyl group, p-methoxybenzenesuifonyi group, and p-fluorobenzenesulfonyl group; aralkyi groups such as 
benzyl group, naphthyi group, pyridyimethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyt group; oxo group; hydroxylmlno group; alkoxyimlno groups such as methoxylmino group, ethoxyimino group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[0020] The compounds represented by the aforementioned general formulas (i) and (II) of the present Invention can 
be converted into salts, preferably, pharmacologically acceptable salts, if desired; or free bases can be generated from 
the resulting salts. 

so [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (0 and (It) of the present invention Include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromlc acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, succinic acid, lactic acid, methanesuifonic acid, ethanesutfonic acid, 

S3 benzenesulfonlc acid, p-toluenesutfonic acid, mandelic acid, 1 0-camphorsutfonic acid, tartaric acid, stearic add, glu- 
conic acid, nicotinic acid, trtfluoroacatic acid, and benzoic acid. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (I I) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fail within the scope of the 
present invention. 

[0024] Preferred compounds of the present Invention Include, for example, the following compounds and salts there- 
43 of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -p-(4-plperldy1)ethy1]-1 H-imidazo[4,5-c]qulnoline; 

(2) 4,8-dtehloro-1 -{2-(4-plperidyl)ethylH H-lmldazo[4,5-c]qulnoline; 

(3) 4-<*loro-8-methyl-1 -[2-(4-piperidyt)ethyl]-1 H-imldazo[4,5<:]quinollne; 
50 (4) 4-chloro-8-methoxy-1 ^2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]quInollne; 

(5) 4-chloro-2-pheny 1-1 -[2 -(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]qulnollne; 

(6) 4 l B-dichloro-2-phenyi-1 -[2-(4-piperfdyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(7) 4-chloro-8-methyl-2-phenyi-1 -[2H4-ptperidyl)ethyl]-1 H-im!dazo[4,5 -c]qulnollne; 

(8) 4<:hloro-8-methoxy-2i>henyM-[2-^ 

55 (9) 4-chloro-1 -[2-(4-piperidyl)ethyQ-2-trifluoromethyl-1 H-lmidazo[4,5-c]quinoiine; 

(1 0) 4,8-dichloro-1 -{2-{4-piperidyl)ethyl)-2 -trifluoromethyl-1 H-imldazo[4,5-c]qulnollne; 

(1 1 ) 4-chloro-8-methyl-1 -[2-(4-piperidyl)ethyl]-2-trtfluoromethyi-1 H-lmldazo[4 ( 5-c]qulnollne; 

(1 2) 4<hloro-8-methoxy-1 -[2-(4-piperidyl)ethyI]-2-trifluoromethyH H-imidazo[4,5-c]quinoline; 
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(1 3) 4-chloro-2-(4-methylphenyl)-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,5-c]quinollne; 

(14) 4-chloro-2-(4-methoxyphenyl)-1 -[2-(4-plperidy1)ethyf]-1 H-imidazo[4,5-c]quinoline; 

(15) 4-chloro-2-(4-f luorophenyl)-1 -[2-{4-piperidyI)ethylJ-1 mmidazo[4,5-c]quinoline; 

(1 6) 4-chloro-1 -[2 -(4-piperidyl)ethyih2-(4-trif luoromethylph©nyi)-1 H-imidazo[4,5-c]quinollne; 

(1 7) 4-chloro-2-(2-f uryl)-1 ^2-(4-piperidyl)ethyl}-1 H-lmldazo[4,5-clquinollne; 

(1 B) 4-chloro-1 -[2-(4-piperidyl)ethy0-2-(2-thlenyl)-1 H-lmidazo[4,5-c]quinollne; 

(1 9) 4-chloro-2-(2-lmidazolyl)-H2-(4-piperldyl)0thyq-1 H-lmidazo[4,5-c]quinoline; 

(20) 4-chloro-1 -[2-(4-piperidyl)ethyf]-2*(2-ttiia20lyl)-1 H-imidazo[4,5-c]qulnoline; 

(21) 4-chtoro-2-(5-methyl-24hionyl)-1 l2-(4-plperidyl)ethyl]-1 H-imldazo[4,5-c]quinoline; 

(22) 4-chloro-1 -[2-{4-piperidyl)ethyl]-2-(2-pyrroly0-1 H-imidazo[4,5-c]quinoiine; 

(23) 4-methyl-2-phenyl-1-[2 -(4-ptperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(24) 2-(4-fluorophenyl)-4-methyl-1 -[2-(4-pipei1dyl)ethyl>1 H-lmidazofrS-clqulnollne; 

(25) 4-methyM -[2-(4-plperidyl)ethyl]-2-(4-trlfIuoromethylphenyl)-1 H-imidazofrS-clquinoline; 

(26) 2-(24uryl)-4-methyM -[2-(4-pipei1dyl)ethyl]-1 H-lmldazo[4,5-c]qulnoline; 

(27) 4-methyM -[2-(4-pjperidyl)ethy!]-2-{2-thienyl)-1 H-lmldazo[4,5-c]qulnollne; 

(28) 2-(2-imidazolyl)-4-methyl-1 -[2-(4-piperidyl)ethyl]-1 H«imidazo[4,5-c]quinoline; 

(29) 4-methyM -[2-(4-piperidy0sthy(]-2-(2-thiazoty l)-1 H-lmidazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethy1]-1 H-imldazo[4,5-c]quinoline; 

(31 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(32) 4-methyM -[2-(4-piperidyl)9thy!]-2-(2-pyrroiyl)-1 H-imidazo[4,5-c]quinoline; 

(33) 4-methyl-2-(1 -memyL2-pyrrolyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(34) 4^hloro-6,7,8,9-tetrahydro-2-phenyl-1 -[2-(4-plperidyl)ethyil-1 H-imidazo[4,5-c]qulnollne; 

(35) 4-chloro-6,7-dihydro-2-phenyl-1 -(2-(4-plperidyI)ethyO-1 H-imidazop,4-d]cyclop6nta[b]pyridine; 

(36) 4-chloro-2-phenyM -[2«(4-plperidyl)ethyl]-1 H-imidazo[5,4-dlthleno-{3 f 2-b]pyrldine; 

(37) 4-chloro-2-phenyM -[2-{3-piperidyl)ethyl]-1 H-imldazo[4 f 5-c]quinoline; 

(38) 4-chloro-1 {2-(2-moroholinyi)ethyl]-2-phenyM H-imidazo[4 f 5-c]qulnolin8; 

(39) 4-chloro-2-phenyl-1 -[2-{1 -plpera2inyl)ethy(]-1 H-imidazo[4,5-c]qulnoline; 

(40) 4,6,7,8 ( 9-pentachloro-2-ethoxymethyl-1 ^2-(4-mlomoraholinyl)ethyl]-1 H-lmidazo[4,5-c]quinollne; 

(41 ) 4-chloro-6 t 7,8 f 9-tetrahydro-2-hydroxymethyl-1 -{2-(1 -piperazinyl)ethyl}-1 H-imidazop^dlcycloheptatblpyrid- 
ine; and 

(42) 4^hloro-2-(3-methyl-2-thieny()-H2-(4-piperidyl)ethyf]-1 H-lmldazo[4 ( 5-c]quinollne. 

[0025] The novel 1 H-imidazopyridine derivatives represented by the aforementioned general formula (t) or (II) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1991 or Tetrahedron, Vol. 51, p. 5813 (1995): 
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wherein R 5 represents hydroxyi group or an alky! group; R 6 represents chlorine atom or an alkyl group; R r has the 
same meaning as that defined for R 1 (except for hydroxyi group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid In the 
presence or absence of acetic acid, sulfuric acid or the (ike at a temperature ranging from 0°C to 200*C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react with an appropriate chlorinating agent, for example, phosphorus oxychlorlde, thlonyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200°C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dtmethytformamide 
and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanot, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (XII) or (XIII): 

R 1 'C(OR) 3 (XI) 



R r COX 



(XII) 



EP 1 104 764 A1 



(R 1 'co) 2 o (xiii) 

wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that defined for 
R 1 (except for hydroxy! group), , 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N.N-dimethylformamide, tetrahydrofuran, ac- 
etonltrile, xylene and toluene, at a temperature ranging from 0°C to 200°C. 

[0033] In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obtained by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 



R 1 CHO (XIV) 

wherein R 1 ' has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence of2,3-dichloro- 
S.B-dicyano-l^benzoquinone In a solvent such as acetonitrlie, 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7, as a method in place of Step 5 or 6, the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 

R r COOH (XV) 

wherein R 1 * has the same meaning as that defined for R 1 (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric acid, in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0°C to 200°C. Moreover, when R 5 represents hydroxyl 
group in the general formula (X), the compound of the general formuia (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination Is carried out by protecting the compound of the general formula (X), if desired, at the nitrogen 
atom not bound to the (CH^ group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R 3 , with a protecting group such as aikanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thlonyl chloride, phosgene, oxalyl chloride, phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0 # C 
to 200*C ( and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R s Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present Invention, the compound of the general 
formula (XVI): 




CXVD 



wherein R 3 , R° m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dichloroethane, 1 ,4-dioxane, 
tetrahydrofuran, N,N-dimethylformamide and toluene at a temperature ranging from 0°C to the reflux temperature of 
a solvent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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W 4 




(XVID 



wherein Z represents an aromatic ring; the symbol "a 0 represents an integer of 1 or 2; and R 3 , R 3 , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that is adjacent to the saturated nitrogen-containing heterocyclic 
15 group represented by R 3 with a protecting group such as alkanoyi groups In a conventional manner, and further de- 
protecting In a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a - represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m«chloroperbenzoic acid, sodium periodate, potassium periodate or the 
like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzolc acid, osmium tetraoxlde, ruthenium tetraoxlde or the like, in a solvent such as tetrahy- 
drof uran, 1,4-dloxane, 1 ,2-dichloroethane, methanol, acetone, and water, as well as a mixed solvent thereof , at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (I) wherein R 2 is hydroxyl group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0*C to 
the reflux temperature of a solvent. Examples of the appropriate acid include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric acid, and hydrobromic 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent Include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dlmethylforma- 
mide, 1 ,4-dioxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention , the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or iodine atom and R 1 is R 1 ' can be obtained by allowing a compound 

55 which is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R1 is R*' or 
wherein R 2 is hydroxyl group and Ri is R1' with trifluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyl chloride to react with a metal halide (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium iodide, etc.) in an aprotlc solvent such as dimethylsulfoxlde, N, 
N-dimetrrylformamide, and acetonitrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonium bromide, hexadecyltributylphosphonlum bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041 ] In the sixth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent (OH^ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyi groups, 
alkoxycarbonyl groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
( CH 2>m 9roup. to deprotectlon with an acid or alkali , or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be carried out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anlsole and thioanisole In a solvent. Examples of the solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1,4-dioxane, methanol, ethanol, n-propanol, N,N- 
dimethylformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromic acid, trifluoroacetic acid, methanesulfonic acid, p-toluenesulfonlc acid, formic acid, 
& acetic acid and the like. Examples of the base Include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytic reduction can be carried out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent in water, an alcohol such* as methanol, ethanof and n-propanol, and acetic 
acid, as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 . 

5 [0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (t) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide in the presence or absence of a solvent such as N,N- 
dimethytformamide and toluene at a temperature ranging from 0°C to 200°C. 

10 [0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 
ature ranging from 0 g C to 200°C. 

15 [0046] In the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethy lamine, potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1 ,2-dich!roethane, N.N-dimethylformamlde, 1 ,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200°C under normal pressure or a pressurized condition. 

[0047] in the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
23 benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained in the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Pearlman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 

30 at a temperature ranging from room temperature to the reflux temperature of a solvent In the presence or absence of 
an add such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadiene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesulfonic acid in a solvent such 
as alcohols including methanol and ethanol, methylene chloride, 1 ,2-dlchloroethane, 1,4-dloxane, tetrahydrofuran, 

35 toluene, and N,N-dlmethylformamide In the presence or absence of a cation scavenger such as anisole and thloanlsole 
at a temperature ranging from 0°C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 

40 rocyclic group which Is substituted with ethylenedloxy group, with an acid such as hydrochloric acid, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluenesutfonic acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1 ,4-dioxane, tetrahydrofuran, methanol, ethanol, n-propanol and N,N-dimethylformamide, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200°C. 

45 [0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyimino 
group or an alkoxylmlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 is a 
saturated nitrogen-containing heterocyclic group which Is substituted with oxo group, that is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

50 

R 7 -0-NH 2 (XVIIi) 

wherein R 7 represents hydrogen atom or an alkyl group, 
& in the presence or absence of a base such as triethylamine, diisopropylethy lamine, sodium carbonate, potassium 
carbonate, sodium hydro gancarbon ate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N.N-dimethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from 0°C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R 2 is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
r2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
or absence of an acid such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CH^ group. 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N,N-dimethylformamide ( 
methylene chloride, tetrahydrof uran, toluene, pyridine, nitrobenzene, 1 ,2-dichloroethane, 1 ,4-dioxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, in the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0°C to 200°C. 

[0054] Examples of the appropriate reagent include, for example, alky! halides, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, d!-tert-butyl dicarbonate, sodium cyanate, alkyl 
isocyanates, sodium thiocyanate, alkyl Isothlocyanates, 1 H-pyrazole-1 -carboxamidine, methanesulfonyl chloride, p- 
totuenesulfonyl chloride, p-fluorobenzenesutfonyl chloride, urethanes, alkylurethanes, thlourethanes, alkylth- 
lourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (t), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycarbonyt group on the nitrogen atom which is not bound to the adjacent (CH2) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent {CH^ m group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene In the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 
perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97>20820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridine derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations in the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rations in the forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutical^ acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclpients such as lactose, D-mannltol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylcellulose and carboxymethylcellulose calcium; binders such as hydrdx- 
ypropytaellulose, hydroxypropytmethyteeliulose, and polyvinylpyrrolidone; lubricants such as magnesium stearate and 
talc; coating agents such as hydroxypropytmethylceiiulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In injections, or eye or ear drops and the like, pharmaceutical Ingredients may be used 
such as solubitlzers or solubliizlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
acids or bases; Isotonictties such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 ,000 mg In oral administration, and from about 0.01 to 500 mg In parenteral administration for an adult, 
which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present Invention will be explained by referring to Reference Examples and Working Examples. However, 
the scope of the present invention Is not limited to these examples. 

[0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesulfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyl-4-piperidinecarboxylate 

[0061] To a solution of 76.5 g of ethyl isonipecotate and 81 .5 ml of trtethylamlne in 750 ml of methylene chloride, 
1 49 g of triphenylmethyi chloride divided in three portions was added portionwlse at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystalllzatlon from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5°C. 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.17; 
C, 81 .19; 


H, 7.32; 
H.7.22; 


N, 3.51 
N, 3.44 



Reference example 2 
N-Triphenylmethyl-4-plperldinemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyl^plperidine-carboxyiate In 400 ml of dried tetrahydrofuran was added dropwlse under fee- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystailizatlon from methanol 
gave colorless crystals having the melting point of from 92 to 995°C. 



Elemental analysis for C^HgyNO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H,7.61; 
H, 7.74; 


N f 3.92 
N.3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N-TrtphenylmethyM-plperidlneethanoi 

[0064] 

Appearance: colorless liquid ^ ^_ . . . 

NMR spectrum 8 (CDCyppm: 1.26(1H,brs), 1.38(2H t br8) J 1.46-1 J8(4H l m), 1.87(2H,d, J=12Hz), 3.05(2H f brs), 
3.74(2rUJ=6Hz). 7.14(3H,t,J=7.5Hz), 7.24(6H,t,J=7.5Hz), 7.46(6H,brs) 
IR spectrum v (llq.)cnr 1 : 3416 
Mass spectrum m/z: 371 (M + ) 
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Reference example 4 

(N-Triphenylmethyl-4-piperidyl)methyl methanesulfonate 

[0065] To a solution of 84.0 g of N-trlphenylmethyl-4-plperidlnemethanol and 36.2 ml of trlethylamlne In 420 ml of 
dried tetrahydrofuran, 1 8.3 ml of methanesulfonyl chloride was added dropwlse under Ice-cooling, and the mixture was 
stirred at room temperature for 5.5 hours. The reaction mixture was added with water and extracted with diethyl ether. 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of Isopropanol and methanol, and the precipitated crystals were col- 
lected by filtration and washed with methanol to give 90.4 g of colorless crystals. Recrystailization from a mixture of 
methylene chloride and methanol gave colorless prisms having the meiting point of from 129.5 to 134°C. 



Elemental analysis for C^H^NOsS 


Calculated % 
Found % 


C, 71.69; 
C, 71.68; 


H, 6.71; 
H, 6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
Reference example 5 

2-(N-Trfphenylmethyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

Appearance: colorless crystals 
Recrystailization solvent: methanol - diethyl ether 
mp:111.5-114»C 



Elemental analysis for C Z7 H 31 N0 3 S 


Calculated % 
Found % 


C, 72.13; 
C, 72.03; 


H, 6.95; 
H, 7.12; 


N, 3.12 
N, 3.14 



Reference example 6 
4-Azidomethyl-N-triphenylmethylplperidine 

[0068] A suspension of 60.0 g of (N^rlphenylmethyl-4-plperidyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
in 300 ml of dried N.N-dimethyl-formamide was stirred at 70 # C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystailization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
103.5 to 105.5«C. 



.Elemental analysis forC 25 H 2fl N 4 


Calculated % 
Found % 


C, 7850; 
C, 78.45; 


H, 6.85; 
H,6.74; 


N, 14.65 
N, 14.82 



Reference example 7 

tert-Butyl 2-(2-azldoethyl)-1 -piperidinecarboxylate 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)«1 -plperidlne-cartooxylate and 31 .3 ml of trlethylamlne 
In 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesuffonyl chloride was added dropwlse under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and' saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed wtth n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azlde and 220 ml of N .N-dimethylformamlde were added to the resulting crystals, and the mixture was stirred 
at70°Cfor4hours. Afterthe reaction, an Insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43.2 g of a yellow liquid. 

NMR spectrum 8 (DMSO-d 6 )ppm: 1.20-1. 32(1 H t m),1.40(9H t s),1. 48-1 .58(5H,m),1. 60-1 .68(1 H,m),1 .88-1.96(1 H, 
m),2.71-2.78(1H,m),3.28(2H,t,J=6.5H2) l 3.80-3.88(1H l m),4,19-4.25(1H,m) 
io |R spectrum v (liq.)cnr 1 : 2104,1692 

Reference example 8 

4-Oxo-1 -plperidineacetonitrile 

13 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonltrile and 
57.0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added wtth saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1), The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals. 

NMR spectrum 5 (CDCyppm: 2.53(4H,t ( J=6Hz),2.91(4H,t f J=6Hz),3.66(2H,s) 
IR spectrum v (KBr)crrr 1 : 2232, 1 71 4 
25 Mass spectrum m/z: 1 38(M + ) 

[0071 J In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1 -plperidineacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-148°C 



40 


Elemental analysis for C^H^NgOg 




Calculated % 


C, 6023; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 



N-Triphenylmethyl-4-plperidineacetonltrlle 

[0073] A suspension of 90.4 g of (N-triphenylmethyl-4-piperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide in 400 ml of dried dimethylsu If oxide was stirred at 90°C for 5 hours. The reaction mixture 
was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 
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Elemental analysis for C^H^Ng 


Calculated % 
Found % 


C, 85.21; 
C, 85.35; 


H, 7.15; 
H, 7.26; 


N t 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained. 



Reference 
example 




Physical properties 
(Reorystallization solvent) 


11 




colorless crystals <MeOH-Et*0) 

mp.158.5-1f0.5t 

Bemental analysis for 0 TJ H a H x 
CaJod. %: C, 85.22; H. 7.42; N, 7.38 
Found *: C. 85.21; H. 7-52; N. 7.34 


12 




coforiess prisms GscH^O-n-Heptane) 

Bemental analysis for C 1x H S0 r4 x O 2 
CaiccL *: C, 64.26; a 8 M; M, 12.49 
Found X: C. 64j01; H, 9.24; N. 12.35 


13 


BocN^^CN 


colorless crystals (iso-Pr,0) 
mp,89-90t 

Bemental analysts for C^H^NjOj 
Calcd. & C. 58.39; H, BM; N v 12J8 
Found * C. 58.31; H, 8D1; N, 12.37 



Reference example 14 
NTrtphenylmethyt-4-piperidineacette acid 

[0075] A suspension of 21 .2 g of N^henylmethyl^-plperldlneacetonitrile, 1 27 ml of 10% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under tee-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 1 97 to 209 # C (decomposition). 



Bemental analysis for C^H^NOg 


Calculated % 
Found % 


C, 81.01; 
C. 80.85; 


H.7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4-piperidlneacetate 

[0076] A suspension of 23.6 g of N-trtphenylmethyl-4-plperidlneacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide In 230 ml of dried N .N-dlmethylformamlde was stirred at 90°C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 1 66°C. 



Elemental analysis forC^r^NC^ 


Calculated % 
Found % 


C, 81.32; 
C, 81 .08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



Reference example 16 
4,4-Ethylenedioxy-l-piperidineacetonitrile 

[0077] A solution of 10.0 g of 4-oxo-l-plperidineacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulf onic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus. After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate • n-heptane (1 :3) as an eluting solvent to give 12.8 g 
of a colorless liquid. 

NMR spectrum 8 (CDCyppm : 1 .78(4H,t,J-6H2),2.69(4H,t,J=6Hz) l 3.52(2H I s),3.96(4 H,8) 
IR spectrum v (llq.)crrr 1 : 2230,1094 
Mass spectrum m/z: 182(M+) 

Reference example 17 

4-Amlnomethyl-N-triphenylmethylpiperidine 

[0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylplperidine in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 
trated to give 48.1 g of a colorless liquid. 

NMR spectrum 6 (CDCyppm: 1. 1 4(1 H t brs),1.36{2H,brs),1.48(2H,qd,J=r5^.5Hz), 1.68 (2H,d,J=11.5Hz),2.59(2H, 

d,J=6Hz),3.1 0(2H,brs),7.14{3H,t f J=7.5Hz),7.25(6H,t,J=7.5Hz ),7.47(6H,brs) 

IR spectrum v (liq.)cm* 1 : 3056,3028 

High resolution mass spectrum: Analysis for C^H^Nj 

Calculated m/z: 356.2252 
Found m/z: 356.2250 

Reference example 1 6 

4-(2-Aminoethyl)-N-triphenylmethylpiper1dlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
g of concentrated sulfuric acid in 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyl-4-piperldineacetonitrile In 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated. The resulting residue was added with water and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 .4 g of a colorless liquid. 

NMR spectrum 6 (CDCyppm: 1.1 8(1 H.brsJ.l.aSfaH.brsJ.I^H.q^SHzJ.1. 48(2 H,qd t J=11.5,3Hz),1.63(2H, 

d,J=11 .5Hz),2.67(2H,t, J=7.5r^ 

IR spectrum v (1iq.)cnr 1 : 3060,3032 

High resolution mass spectrum: Analysis for C28H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[0080J In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

Reference example 1 9 



4-(3-AmlnopropyO-N-triphenylmethylpiperidIne 



[0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSOoyppm: 0.95-1 . 05(1 H t m),1 .19-1 .35(6H,rn),1 . 41 (2H,q l J=11.5Hz) t 1.62(2H l d l J=1 1.5Hz), 
2.47(2H,t,J=6.5Hz) ( 2.93(2H l d,J= S 11.5 Hz) l 7.15(3H t t l J=7.5Hz) l 728(6H ( t^J S 7.5H2),7.38(6H l d l J=7.5Hz) 
IR spectrum v (llq.)cnr 1 : 2972,2920 



Reference example 20 



tert-Butyl 2-(2-amlnoethyt)-1-plperidinecarboxylate 

[0082] A suspension of 43.0 g of tort-butyl 2-(2-azldoethyi)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 215 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 372 g of a colorless liquid. NMR spectrum 8 (DMSO- 
oyppm: 1 .20-1 .30(1 H,m),1 .38(9H,s),1 .46-1 .58(4H,m),1 .72-1 .82(1 H,m)^.34-2.47(2H,m) t 2.65-2.78(1 H,m),3.1 8(2H t t, 
J=6Hz) l 3.7W.85(1H,m),4.13-4. 20(1 H,m) 
IR spectrum v (liq.)crrri: 2976,2938,1692 

Reference example 21 

1 -(2-Aminoethy1)-4 l 4^thylenedioxypiperldIne 

[0083] A suspension of 12.7 g of 4,4-ethylenedioxy-1 ■plperidlneacetonitrtte, 1 .3 ml of Raney nickel and 1 13 ml of 2% 
methanollc solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was purified 
by alumina column chromatography [elutlng solvent: ethyl acetate methyl acetate - methanol (10:1)] to give 10.1 g of 
a colorless liquid. 

NMR spectrum 6 (DMSOoyppm : 1.58(4H,t,J=6Hz),2.37(2H,t f J=6.5Hz) l 2.42(4H l t^ 6Hz),2.57(2H l t.J«6.5Hz),3.84 
(4H,s) 

IR spectrum v(liq.)cnT 1 : 2958,2884.1094 

[0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 
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Reference 
example 




Physical properties 


22 




colorless liquid 

NMR spectrum 0 (DMSO-d,)ppm:1 .02-1 .12(1 H,m),1 
,10-1.5O(14H.m).153-1JO(1H^).17CH1J7(1H^)X 
56(2HXJ=7^H^^75-2.83(1H.m).3.65-3.78(2H^i) 
IR spectrum POiqJ cm" 1 .2980,2936.1 692 


23 


Boe, CX M ^x l , Ht 


bluish creen liquid 

NMR spectrum (DMSO^)ppm:1.40(9H t *).1.55-2. 

00(2H^) f 2Jq~2.85<1H^iW.75-2JB0(1 H,m),2.90~3-5 

0(4H^)^.6O-3.90(3Km) 

VR spectrum vQlq} cm" 1 : 1700 


24 




dark green liquid 

NMR spectnimfi(COCI^ppm:1.15(2Hebrs) v 1.45(9H. 
s),1 .85-2,00(2H^)i .00-2^0ttH.m)A30-2 JOttHm) 
XeO-2^(4Hjn) ( 3.40-3.60ttrim) i 4.4fl(1 H*rs) 
IR spectrum vdiqj enT 1 £332,1 692 


25 


Boe 


colorless liquid 

NMR spectrum d(DMSO-d f )ppm:1.39(9H f s) T 1 58-1. 

^2(2H t m) f 3.6e-3.76(1H,m) 

IR spectrum vfjiqj cnf 1 2972,2876. 1696 

Specific rotation 

[orl" : -544* <c=0.1. DMSO) 



Reference example 26 
5 t 7-Dlchloro-6-nitrothlenop t 2-blpyrtdlne 

[0085] A mixture of 24.8 g of 4,5Kiihydn>-7-hydroxy-8-nit^ and 87 ml of phosphorus ox- 

ychloride was stirred at 60 # C for 24 hours. The reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 1 0.6 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 6 (CDCyppm: 7.61(1H,d,J=5.5H2),8.07(1H,d,J=5.5Hz) 

IR spectrum v (KBr)cnr 1 : 1540,1368 

Mass spectrum m/z : 248,250 I 252(M+,9:6:1) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Rafarenoo 
example 




Physios! proportiss 
(RocrysUIQzafon solvent) 


27 






pale brown orystals 

NMR spectrum 5 (CDCI,)ppm:7.87(1H.d<W=9 ,2. 
5Hz),8j06(1 H.d, J=9Hz),8-24(t JU, J=2 JSHz) 


28 






brown crystals 

NMR spectrum d(0MSr>4 f )ppni2.e2(3H^).7.7 
8(1H,dd.J=9^Hz),7^6(1H^,J=2Hz) t 8.0«1H.d.J= 
9Hz) 


29 


MaO v 




pale brown erystais j 

NMR ei>ectrom J(CDCgppm^^^ 

^. J=25H2)J.55(1 H4d^=8Z5Hz).7^9(1 rW.O=fl 

Hz) 


30 


ode 


yellow crystals Gso-PrOH) 
rnp, 182- 183*0 

Elemental analysts for C v H a Cl t N a O z 
Caled. S: C, 39.37; H, 1.24; N, 17.22 
Found I; C. 39.37; H. 1J02; H, 17.25 


31 




pals brown plates (n Hexano) 
mp,B4>64J% 

Bemental analysis for (V^C^N^O* 
Oaiod. %: 0, 43.75; H, 3JZ9; N. 1U34 
Found * C. 43.77; H, 3JH; N. 11.44 


32 


o6c 


pale ye Bow plates (n-Hexane) 
mp t 94Jr-9SLd\r 

Bemental analysts for 0,^0^0, 
Caiod. X: C. 41.23; H. 2J59; N, 12.02 
Found Is C, 41.12: H. 2.64; N, 12.01 



Reference example 33 
2^hloro^-nlfro-442-(N-fflpheny^ 

[0087] To a solution of 22.6 g of 2,4-dichloro-3-nltroquinoIine and 1 3.0 ml of triethylamine in 60 ml of N,N-dimethyl- 
formamide, a solution of 23.0 g of 4-(2-aminoethyi)-N<triphenytmethylpiperidine in 40 ml of N.N-dimethytformamide 
was added dropwlse with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallizatlon from a mixture of 
N.N-dimethylformamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231°C (de- 
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composition). 





Elemental analysis for C^H^CIN^ 


5 


Calculated % 


C, 72.B4; 


H, 5.76; 


N, 9.71 




Found % 


C, 72.64; 


H.5.80; 


N, 9.82 



[0088] In accordance with the method of Reference example 33, the compounds of Reference examples 34 through 
60 were obtained. 



10 



15 



R 8 -<CH2) n ^ H 
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Reference 
example 


B 




IB 


Physical properties 
(Re crystallization solvent) 


34 


a 




2 


ua HfttM nruc-tnln/r*ll_^l ten Pr 

yeiiQW cry »uu«\ wf^uqpw r ■ / 
mp.l 965-1 995% (decomposition) 
Elemental analysts for C^H^CV^Oj 
CaicdJt C t 68.74; H, 5J27; N v 9.16 
Found *C. 68.47; H. 5.31: N, 9.18 


35 


H 




1 


yeiiow crystals uweurr~i Pirv 
mp .21 4.5-225% ( decomposition) 
Elemental analysis for C^H^a^O, 
CaJcd.fc C. 7252; H. 555; N, 9.95 
Found fcC, 7254; H, 5 52; N, 952 


38 


H 




3 


yellow orystamuawOH^so— pr s uj 
mp,1 765-1 83% (decomposition) 
Elemental analysis for C^H^C^O* 
CafedJk 0, 73.14; H, 557; N, 9.48 
Found %: C, 7353; H, 6.04; M, 958 


37 


H 


-a 


2 


yeiiow ofyaxaiaMaieun/ 
mp.1285-1295% 

Betnental analysis for C^h* CIN4O, 
CaJcd5: C v 6551; H, 553; N. 13.19 
Found %: a 6456; H. 853; N. 1357 


38 


H 




0 


yeiiow crysxaiavActJcw 
mp.l 99-202% (dec 0 reposition) 
Bementai analysis for C 1 ,H n ClH 4 O i 
CalcdJt: 0. 56.09; H. 5.70; H. 13.77 
Found*: C, 5854; H, 559; N, 13.77 
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Reference 


B 


W 


Physical properties 


5 


example 


(Reorystallization solvent} 










yellow crystals(MeOH) 










mp.1 89.5-1 


10 


39 


CI 


Mil 

CH 


Elemental analysis for C^H^C^O, 
CalcdJL C, 53.74; H, 5.58; N, 1U4 
Found*: C. 53.61; H. 555; N f 11.67 


15 








yellowish orange crystals (MeOH) 








mp,185-186t 




40 


Me 


CH 


Elemental analysis for C a H a CIN«04 


20 








CalodJL C. 5838; H. 851; N. 12.48 








_Mff aH V*f% sm_ aj a jua. a ■ ^ atM 

Found*: C, 56.72; R 6.60; N, 1239 










yellowish orange crystals (MeOH) 


25 








mp.183.5-1B4.5rfc 


41 


MeO 


CH 


Elemental analysis for C^H^Cl^C). 

^•4 f ■ m pA a Mj j V v mm am «m ■ ja« ^sa 

CaicdJL C. 58 .83; H, 829; N, 12X5 


30 








Found* C. 58.90; H, 824; N. 124)5 








yellow crystals(AcOEt-Etf 0) 
mp.157.5-161'C 




42 


H 


N 


Elemental analysis for C S0 H xt ClN s 0 4 


35 








CalcdJt; C. 55.11; H, 6J01; N, 16D7 
Found*: C f 55.18; H. 8.1th N, 15.86 
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Refsrenee 
example 


R* 


R* 


Physical properties 
(Roorystallization solvent} 


43 


CI 


"CX 


yellow ciystawAcvjct~i»o~r»jU; 
mp.133-134°C 

Eletnontal enalyaie for C^H^CIN^ 
CalcdJfc C. 5759; H, 656; N, 12.88 
FoundS: C, 5759; H. 654; N, 1255 


44 


Me 


-ex 


yellow orystmslfctOH; 
mp,138-l385t 

Elemental analysis for CzzH n N,0 4 
CalcdJfc C. 63.75; H. 750; M. 1352 
Foumtt: C. 63.70; H. 7.48; N. 13.44 


45 


CI 


• a 

Bee 


yellow needles CAeOEt-n-Heptane) 
mp.1485-149lC 

Elemental analysis for C I1 H 17 CIN < 0 4 
Calcd.* C. 5759; H. 656; N. 1258 
FoundS: C. 5854; H. 657: N. 1257 


46 


CI 




yellow orystalsuso-Pr s O} 
mp.121-122j5% 

BementsJ analysis for C^H^CIN^ 
CsJedJfc C, 57.99; H f 8.28; N. 12.88 
FoutKtt: C. 56\04; H, 8.32; N. 12.82 


47 


CI 


-tx 


lmllaw DruiM nJsOH-tso— Pr«0) 
mp.155-157^C 

Elemental analysis for C M H B CIN i 0 4 
CalcdJfc C. 55.11; H. 651; M. 1657 
FoundS: C. 5452; H. 5.89; M. 1650 
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Reference 
example 




R» 


Physical properties 
(ReorystatGzation solvent) 


48 


a 




yellow crystals (MeOH) 

Elemental analysis for C^H^CIN^ 
CaJcdJt: C, 54.98; H, 5.77; N, 12.82 
Found*: C, 54.85; H. 5.76; M. 12.86 


49 


CI 




yellow needles (AcOEt-isoHPr 2 0) 
mp r 15O-150^t 

Elemental analysis for C M rl tt C»ls0 4 
CalcdX: C, 56.08; H, 6-27; N t 15,57 
Founds C. 55.92: H. 6.19; N, 15.59 


50 


Me 




yellow crystals (AoOEO 
mp.151-151.5X 

Elemental analysis for C Tt H ri H s 0 4 
Gated* C, 61.52; H. 7.27; N, 18-31 
Found* 0. 81.33; H, 7.14; N. 18.29 


51 


CI 




yellow fine needles (AcOEtH*o-Pr 2 0) 
inp.l 19.5-123% 

Elemental analysis for C 1S H 21 C!N40 4 • 
1/4HJO 

Gated* C, 54.41; H, 5.45; N, 14.10 
Found%: C, 54.60; H. 5.45; N, 14.19 | 
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Reference 
example 




m 


Physical properties 
(Reerystaltiration solvent} 


52 


"XX 


2 


yeiiow pnsms vnOvti n nepiarw^ 
mp.121-123'C 

EtamanUl analysis for C, t H tl CIN 4 0, 
CalcdJL- C. 54.78; H. 5.45; N. 1547 
FoundS: C, 54.70; H, 551; N. 1543 


53 


ex 


2 


yellow crystals iMeOrl; 
mp B 12«M24lC 

Elemental analysts for C t3 H t7 C(M 4 0, 
Calcd.%: C, 53 JO; H. 5.09; M, 16.64 
Founds C. 53.44; H» 4.64; N. 16.60 


54 


a 


3 


yellowish brown crystals (MeOH) 
mp # 183-164°C 

Elemental analysts for C le H u CfN 4 0, 
Calcd.%: C. 54.78; H, 5.46; H. 15J7 
Found* C. 54.79; H. 5.36; N % 15J5 


55 


a 


2 


yellowish brown crystals (MeOH) 
mp.145-146% 

Elemental analysis for C 1( H ia CiN40 t 
CalodJfc C. 57.40; H, 5.72; N. 18.73 
FoundS: C, 5723; H. 5.75; N. 16.74 


56 


Ok 


2 


yenow crystals viso^rTjov,/ 
1119,1024-103% 

Elemental analysis for C 1( H 11 CIN 4 O a 
CalcdJfc C. 56.16: H. 544: M. 17.47 
FoundS: C. 56.14; H. 547; N. 17.41 
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Reference 
example 




Physical properties 
(Recrystailization solvent) 


57 




yellow prisms Gso-Pr t 0^rr-Heptane) 
mp ,9 6-98°C 

Elemental analysis for CxoHjsCIN^ 
CalcdJfc C. 57.07; H, 5.9* N, 13.31 
Found* C, S7J04; H, 5.92; N, 1326 

Speotfio rotation 

C«V , :-t7J' (c=0.1.DMSO) 


58 




pale yellow crystals (MeOHj 
mp, 135-135 .St 

Elemental analysts for C^H^CIN^ 
Gated* C. 57.46; H. 7.12: N, 12.76 
Found!: C t 57.33; H, 7.15; N. 12.74 


59 




red liquid 

NMR speotnimJ (DMSO-cU)ppm^.98(2H t q,J 
=12.5Hz),1 20-1. 30(1 H,m) f 1. 41 (0H,s).1.59(2H, 
d,J=12.5Hz) f 2.04(2H f quin,J=6HaO t 2.60"2.72(4 
H4ii)2.79(2Kt J^Hz)2^3(2H,t J=^Hz).321 C2 
H^.J=6^Hrf^.89(2H.dJ=12JHz).8ii2(1H.tJ 
=8J5Hz) 

IR spectrum 1/QlqO cm'M 688,1526,1 368 


80 


o5c 


orange crystals viscf run; 
mp,148.5-150X 

Elemental analysis tor C^CIN^S 
CalcdA C, 51.75; H, 5.71; N, 12.71 
FoundS: C, 51.64; H, 5J0; N. 12.69 



Reference example 61 
3-Amlno-2^!oro^-[2-{N-tripheny^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22.3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydrlde was added portlonwise under Ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro^-{2-(N-triphenylmethyl-4-plperidyl)ethylamlno]qulnoline In 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8.35 g of sodium borohydrlde divided in four portions was added portlonwise, and the mixture was stirred 
at room temperature for 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added wfth water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dlisopropyi ether, and the solid was washed 
successively with Isopropanol and dlisopropyi ether to give 20.1 g of pale green crystals. Recrystallteatlon from Iso- 
propanol gave pale green crystals having the melting point of from 1 1 6 to 1 21 °C. 





Elemental analysis for C^HgaCIN* 




Calculated % 


C, 76.83; 


H, 6.45; 


N, 10.24 




Found % 


C, 76.74; 


H, 6.54; 


N, 10.17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 
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Reference 
example 


B 




m 


Physical properties 
(Recrystairization solvent) 


62 


a 




2 


eoloftess crystals (EtOH) 
111^197-198^% 

Elemental analysis for C^H^CliN^ 
Calcd Jfc C f 72*8; H. 5.89; N. 9.63 
Found*: C, 72.45; H f 8.17; N, 944 


63 


H 




1 


brown liquid 

NMR spectnimflCDMSO^ppra 

.48(2H.q.J=11-5rte).1 .72(2HA^=1 1 4Hz).3.18(2H.U 

=7Hz),4J9(2H,s)*09(1H.t,J=7Hz).7.14(3H.tJ=7J5H 

z) J27<6rUJ=75Hz) J.35-7.45(8Km).7.68(1 HJ,J=S 

H2) 9 7.99(1H4^=8Hz) 

IR spectrum vttqO onf , :3356,3058 


64 


H 




3 


ooiorless crystals 0so-Pr t O) 
mp.149-158% 

Qemental analysts for C^H^CIN* 
GalcdJK: C, 71 JOS; H. 8.65; N f 946 
FoundS: C. 7843; H. 841; M, 947 


65 


H 




j 

2 


brown liquid 

NMR «peotnim*(OOOJ 1 )ppm:1iO-150(3H^n).1.eO( 
2Ho.J=75Ha).1.6«(2HAJ=11H2>.1.94<2HX^=11Hx). 
2.88(ZH,d,J=l tlte)4^7<2H.«fcJ=7.5Hx).3^8<2H I «).S.7 
8<1H.t,J=7^lte).4j0ettHJ»r»).7aO-7J5(5Hjn),7.45(1 
H.td.J=«,1JHi).7.4«(1H,td.J=8.13Hz).7.74<tH.ddJ= 
8.1 JHz).7JB9(1 Md.J=8.1 JHjO 
IR spectrum v(BO am*£3BO 
Mass spectrum a/fc»4JM0rjfc1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(RecrystaUization solvent) 


SO 


H 


CH 


0 


colorless crystals (AoOa-nso-Pr»0) 
119,167*1675% 

Elemental analysis for C^H^CIN^ 
CaJodJk C. 80*55; H. 6.89; N, 14.57 
Found*: C. 60.47; H. 6.83; N, 14.81 


67 


CI 


CH 


2 


colorless crystals Qso-Pr^O) 
mp v 154-155^C 

Elemental analysis for CnHgCI^O, 
CslodJfc 0. 57.40; H. 6.42; N. 12.75 
Found* C, 57.31; H, 8.37; N. 12.69 


68 


Me 


CH 


2 


colorless crystals G*e-Pr x O) 
np,12ft-129.tfC 

Elemental analysis for ChHmCIN/), 
CalodLX: C. 63.07; H. 7.48; U, 13.37 
Foumff: C. 03i)2; H. 7*56; N, 13.33 


69 


MeO 


CH 


2 


colorless crystals Gso-PrjO) 
mp.140£-1411C 

Elemental analysis for CaH^CW^O, 
CaJcdS: C, 60,75; H. 7.18; N, 12*8 
Found* C. 60.61; H, 7.17; N. 12*1 


70 


H 


N 


2 


brown liquid 

NMR spectrum 6 (CDCl l )pprii:1.14(2H.qd,J=12^Hz).t.40- 

1.48(1 1rim),1 .50-1 J0(5H < m) P 2.67ttH l t J=12Hz)^40(2H.t 

J=7.5Hz),4.07(3HJirs).7.39(1 H,dd*J=8j5.4.5Hz),8.28(1 rUd 

,J=8.5.2rfa).8.91 (1 ridd.<*=4.5.2rte) 

IR spectrum V OlqJ cm- , *344.2828.1694 

Mass spectrum m/c405,4070r,3:1) 
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Reference 
example 


R 1 




Physical properties 
(Recrystafiization solvent) 


71 


CI 


"XX 


colorless crystals (AeOEtHso-Pr 2 0) 
mp.1 15.5-1 18^ 

Elemental analysis for C^H^OI^O* 
CalodJfc C. 6220; H t 722; N, 13.84 
Found* 0, 61.99; H, 7.28; N, 13.73 


72 


Me 




colorless crystals Gso~Pr 2 0) 

mpja^WJC 

Elemental analysis for C X2 rl n N 4 O x 
Calcd* 0, 58.72; R 8.39; N. 14J57 
Found*: C, 68.95; HL 9.65; N, 14.48 


73 


CI 




colorless prisms 

Gso~Pr x O-ir-Heptane) 

mp,1(HM1Q% 

Elemental analysis for Ct^CI^O, 
CaiedS: C. 8229; H, 722; N, 13.84 
Found!: C t 62.18; H. 7.42; N. 13*1 


74 


CI 




colorless crystals Qso-Pr,0) 
mp,104-108lC 

Bemental analysis for C^H^CIN^ 
GaledJk C. 9229; H. 722; N, 13.84 
Fouiuft: C, 62.11; H, 725; N, 13.70 


75 


CI 


u 


colorless prisms (AoOEt iso-Pr^O) 
mp.12B-128.5 fl C 

Bemental analysis for C w H lg CIN t O J 
Caied.*: 0, 59.18; H, 6J5; N. 1725 
Found* 0, 59.16; H f 824; N, 17.15 
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Re fere no 8 
example 


R* 


R» 


Physical properties 
(Ra crystallization solvent) 


76 


CI 




green liquid 

NMR spectrum 8 (CDCgppm:1 .47(9H.s),1 .78( 

2H.q.J=6Hz)i.89(1HJ>rs)J5J9<1HJ>rs)^.3u-3. 

40(1 H,m).3.50-3.55(1 H,m).355-3.70(2H.m).3.7 

B-4.05(3Hjn).4J27(2H*rs).7.40-7.50(2H t m).7.8 

0(1 H.d.J=75Hz).7J0(1H.d.J=7^Hz) 

IR spectrum I/Olqj cm" , 3358.189e 

Mass spectrum m/c408.408(ir.3:1) 


77 


CI 


BocHN- 

XX 


brown liquid 

NMR spectrum * (CDClOppm-.l .40-1 55(2H.m) 
.1 .46»H,a).2J»-2D5ttH,m)JL1 5-Z-25(ZH,m)Z 
46ttH t *= K 5Ha) 2 80-2 9QttH.n0 3 3S(2H.t.J= 
5.5Hz).3.53(1 HJbrs).4 J4(1HJbrs).4.49(1 HJ>ra).7 
.40-750(2Hjn).7J5-7J0(2rim) 
IR spectrum vOlqJ cm" , 3358,1894 
Mass spectrum m/r41 9,421 (M*.3:1) 


78 


Me 


BoeHN >v ^ 


green liquid 

NMR spectrum d(CDCgppm:1 .40-1 .eOttiim) 
.1.48(9H.s)Z00-2.10(2Hjn)i1O-2J5(2rim)JZ. 
46(2H.tJ=5JHx)iB4(3H > a)iJ5-2A0(2H^»).3 
25(2HX J=5J5Hz),3.54<1 HJ>rs),4.1 3(2H.bra).4.4 
9(1HJ»rs).7.38(1H.t,J=85Ha).7.44(1H.t,J=85H 
z),7 .88(1 H.d J=8-5Hx).7 .81 (1 H,(W=8-5Hz) 
IR spectrum POiqJ cm" 1 ^352.1704 
Mass spectrum m/z£99(M*) 



/ 
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Reference 
example 


R» 


m 


Physical properties 
(RecrystaMzation solvent) 


79 


Bog 


2 


colorless elates fA«OP*— in/%— d» 
mp,104-lQ5<fc 

Elemental analysis for C^CII^O* 
CalciLX: 0, 81.45; H, 5.98; N, 14.33 
Found* 0. 81.48; H, 8.81; M. 14v35 

So eci fin rotation 

Cflf] D w : -20.9* <o=0.1. DMSO) 


BO 




2 


colorless crystais Gso-Pr 2 0) 
mp,98.5-99*C 

Bemental analysis for C^Ctr^O, 
W * MW *"' oa^io, n, Cos, N» 10.44 
Found* 0. 59.39; H. 8.87; N, 15.30 


61 




2 


colorless crystals (AoOEt) 
09.128-128% 

QementaJ analysis for CuHnCU^O 
Calcdi: C. 5939; H. 6.80; N, 17.48 
FoundX: 0. 58.71; H. 837: N, 1732 


82 




2 


yviKiwiin Drawn liquid 

nttflR spectrum d (CDCI t )ppm^49(2H,tJ==5Hz) < 230 
-2.80(4H,m)33(H3.40<2H^) f 3.75-335<4Hjn),4J9(1 
HJ>rs).4^0(2H,brs).7.44(JH t td.a=83 t 1Hz)7.48(1H f td 
.J=8JU Hz) .7.89(1 HM+l=S£ t lHz)JAl (1H,dcW=8A 
1Kb) 

IR spectrum pffiq.) enT , :3348 


83 


a 


3 


yellowish brown liquid 

NMR spectrum £ (CDCUppmrt J9(2H.quin J=BHz)2 
•45-2.60<4lim)aJ3<2H,tJ=«Hi),3J0C2H.tJ=e»b)A 
78(4H.tJMJHz).4J50(3HJbni).7.44(1H.td^=7^.1H Z ) 
.7.47(1H.tdJs7^.1Hi).7J8(1H^d.J=7.5.1Hz).7J0<1 
H.ddJ=7J,1Hz) 

IR spootrum vCSqJ cm" 1 3344 
Haw spoctnim m/z320.322(M\ 3r1) 
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Reference 
example 


R» 


Physical properties 


84 




greenish brown liquid 

NUR spectrum 8 (CDCUppiml .45-1 .60(2H.u0.1 .60-1 .70 

(4H,m)^.35-2.60(4H^i).2.39(2H.t,J=5H2)^.37(2H.tJ=5H 

z},4J1(1HJbr8),4.67(2H4>ra}.7.44(1H.td.Js7 l 1Hz) l 7.47(1H. 

tdJ=7.1H2).7J7(1H^d.J=7.1Hs).7^4(1H^d.J=7.1H2) 

IR spectrum vQiqO cm H :3432 1 3340 

Mass speotrum m/z304.306CM*.3:1) 


85 




dark brown liquid 

NMR spectrum <J(CDCgppm:1J0-1.90(4HjnU.57(2H,t. 
J=55Hz)j2.60-2.70(4H.m).3.40(2atJ=S^H2),4^7<3HJarB 
).7.43(1 HM J=7«Hr).7.48(1 H.td. J=7.5.2Hz).7.87<1 H,dd. 
0=752Hz).7J3(1 rWd. J=7.5^Hz) 
IR speotrum vOiqJ cm H 384383348 
Mass speotrum m/c280^92<M*3:1) 
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Reference 
example 


^^^^ 


Physical properties 
(Roorystalli ration solvent) 


86 




colorless crystals (iso-Pr 2 0) 
mp.1305-1315*C 

Elemental analysis for CnHaClf^O, 
CalcdJfc C. 61.87; H, 8.13; N, 13.70 
Found* C. 8152; H. 8.29; N, 13.85 


87 


BocN > 


colorless crystals 

(CICHtCHtCHso-Pr^O) 

mp.1415-1425% 

Elemental analysis for C^H^CH^O, 
CelcdJb 0, 60.82; H, 751; N. 14.19 
FoundS: C, 6053; H. 7.60; M. 14.03 


88 


^^^^ 


tray crystals (AeOEt) 
mp,168-169 < C 

Elemental analysis for Cj.H^CII^OjS 
CalcdJt: C. 5553; H. 652; N. 13.83 
Found*: C, 5554; H, 657; N, 13.63 



Example 1 

4-Chloro-l -{2-(N-trlphenylmethy|wt.p|perldy0ethyl]-1 H-lmldazot4.5-c]-quinonne 

Sco^innThf^ ! I 9 ° P-? IUen ° 8U " 0nlC ^ monoh y drate 20° * toluene was refluxed for 6 hours. 
After coohng, the precipitated crystals were collected by filtration, and washed with diisopropyl ether to give 1 6 4 g of 

™?n„ 8 „^L^^ a ! ,0n fr0m 8 mlXture of methano1 ™* tetrahydrofuran gave coloriess crystaThalgthe 
melting point of from 229 to 234.5'C (decomposition). ».iav.ngine 



Elemental analysis for CaeHgaCIISU 


Calculated % 
Found % 


C, 77.81; 
C, 77.50; 


H, 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 



4-Chloro-2-MuorometriyM12-^^ 

2,2^ f? M "! °J drted tetrah y drofuran - a solution of 0.63 ml of trifluoroacetic anhydride in 40 ml of dried 

ST^tTtT 8 8d i 8d " nder lce<00l, "9. and the mixture was stirred at mom temperature for 2 hours. 

The solvent of the reaction mixture was evaporated, and the residue was added with water end saturated aqueous 

«^^^t,^ 9 ^* 0 ?, 8 ^,! 8 ! ,Ut ' 0n, and e ^ ed ^^'^te. The extract was washedauccessiveiy with water 
^11^^ bri " e « a " d dried . and the solvent was evaporated. A solution of 3.03 g of the rosulting^ale yellow 
solid and0.30gofp-toluenesulfonlc acid monohydratelnlOO ml of toluene was refluxed for20houm.Afterthe reaction 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 .79 g of colorless crystals. 
NMRspectrum BPMSOkJ*^ 

brs) 4 75(2H l U=8.5Hz),7.17(3H,t J=BH2) t 7.30(6H l t,J=8Hz) I 7.41(6H,brs) l 7.B4{1 H,td,J=7.5,2Hz), 7.87(1 H.td, 
J=7. , 5,2Hz),8.16(1H,dd,J=7.5,2Hz),8.34(1H I dd l J=7.5 l 2Hz) 



Example 3 

tert-Butyl 4-[2-(4-methyl-2 ^henyMH-imldazo[4,5<]qulnolln«1^ 

[0093] A solution of 0.65 g of tert-butyl 4-[21(3^lno-2-methylqulnolln-4-^ 

0.29 g of benzaldehyde and 0.08 g of 2,3-dtehloro-5,6-dlcyano-1 ,4-benzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with dilsopropyl ether to give 0.55 g of a colorless solid. Recrystalllzatlon from diisopropyl 
ether gave colorless crystals having the melting point of from 1 46 to 1465»C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H, 7.28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 


Ri 


B 


m 


Physical properties (Recrystalllzatlon solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp r 232-239 , C (decomposition) 
Elemental analysis for C^h^ClM* 
Calcd.%: C, 77.40; H, 5.75; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168*C (decomposition) 
Elemental analysis for C 41 H3sCIN 4 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,268-268 0 C (decomposition) 
Elemental analysis for C^H^Cl^ 
Calcd.%: C, 73.09; H, 5.46; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 



Example 


R1 


B 


m 


Physical properties (Recrystalllzation solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHaCig-EtOH) 
mp t 246.5-249°C 

Elemental analysis for C^HgTCINj 
Calcd.%: C, 79.66; H, 5.89; N f 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231 # C (decomposition) j 
Elemental analysis for C^H^CIIVIMHaO 
Calcd.%: C, 79.24; H, 6.11 ; N, 8.60 
Found%: C, 79.26; H, 6.09; N, 8.55 



20 




Example 


R1 


B 


RA 


m 


Physical properties (Recrystalllzation solvent) 


9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,124.5-125 a C Elemental analysis for 
c 74^fi\N 4 Calcd.%: C, 71 .1 9; H, 6.22; N, 13.84 Found%: C, 71 .22; H, 
5.97; K 13.79 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis for C^H^IN^ Calcd.%: C, 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,188-189°C Elemental analysis for 
C^H^CIN^ Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H, 6.60: N, 13.40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192-193°C Elemental analysis for 
CasHgoCI^Oa Calcd.%: C, 64.00; H.5.75; N, 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 83.5°C Elemental analysis for 
C^H^CIN^ Cated.%: C t 88.97; H, 6.59; N, 11.09 Found%: C, 68.91; 
H f 6.41;N, 11.06 



45 



50 
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Example 


B 




W 


Physjoa! properties 
(RecrystaJ lizattion solvent} 


14 


MeO 




CH 


colorless crystals (AoOEt) x 
mp.1883-189.5lC 

Elemental analysis for CnH a CIM 4 O s 
CaicdJfc C. 66.85; H. 8 38; N. 10.79 
Found*: C, 68.70; H. 6.42: N, 10.70 


15 


H 




N 


ooloHess crystals QfleOH) 
mp f 225J~227.5 < fe(dscomposftion) 
Elemental snaiysis for C^HaCINsO, 
Cated.*: C, 66-81; H. 6.16; K U23 
Found*: C. 6535; a 631; N v 1421 


16 


H 




CH 


colorless orystals(AeOEt-n*Heptane) 
mp,159-161 - C 

Elemental snaiysis for C tt HsiCfM 4 O s 
CalodJfc C, 88.49; H, 638; N, 11.41 
Found*: C. 6836; H, 637; N. 1137 


17 


H 


a 

Boo 


CH 


colorless crystals (AcOEt iso Pr t O) 
mp.154^156% 

Elements! analysis for C^H^CIN^ 
CalodJS: C. 68.48; a 836; H. 11.41 
Found*: C. 6858; a 6.15; N. 1138 


18 


H 


BocN^^^v^ 


CH 


ooJorfBss orystais vAeuct/ 
mp,1 863-1 67 JfC 

Elemental snaiysis for C^H^CiM^ 
CsJcdJL- C. 68.48; a 636; a 11.41 
Found*: C, 6830; a 6.43; N. 1132 




37 
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Example 


R* 




Physical properties 
(ReorystallizatiQfi solvent) 


19 


CI 




wuwnoss Tine nee cues lAc wet/ 
m»,186.5-1874'fc 

Be mental analysis for C^nCINgO, 
CslcdS: C. 65 41; H. 8.15; N, 1443 
Found*: C, 85.97: H. 641; M. 14.18 


20 


ct 




colorless crystals (MeOH) 
mp.1954-1964 , lC 

Bemoirtal analysis for C^H^OI^O, 
CslcdJfc C, 85.78; H, 543; N, 1146 
FoundS: 0. 65.73; H. 548: N, 1148 


21 


CI 




oolorioss erystsls (AeOEt-iso-P^O) 
mp,191 4-192% 

Elemental analysis for CnHnCINgOx 
CslcdJt: C, 68.48; H, 847; N. 1344 
FoundS: C, 66.42; H. 843; N, 13.69 


22 


Me 




colorless crvstals fAcOFt— I***— Pr ft} 
mp.1 64.5-1 85t 

Elemental analysis for CaH^NsOj 
CalodJfc 0. 71.72; H, 748; N, 14.42 
FoundS: C. 71.40; H. 744; N, 1448 




38 
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Example 


R« 


R» 


m 


Physical properties 
(RecrystaJlization solvent} 


23 


Ph 




2 


colnrtAnat «»m#ic£Alik fAriOFfr Un Pr r\\ 

vVlwriOo9 cry9VB19 iWr rTjv/ 

■P.ISB-IBB'C 

Elemental analysis for CaH^CI^Oj 
CalodJfc C, 66.8B; H, 5.61; N, 12.48 
FoumH: 0. 6859; H. 5.63; N, 12.45 


24 


Ph 


■XX 


2 


ooionese crystals uso~Kr\Jrly 
mp.164-170% 

□©mental analysis for CuH^CI^O 
CeicdJfc 0. 87.89; H. 5.70; N. 13.77 
Found*: C. 67.62; H. 5.71; N. 13.63 


25 


• 

Ph 




2 


pale yellowish brown crystals (AcOEt) 

■was 109-104^ 

nip, i o3r~ 1 

Elemental analysis for 

CaH^a^O-l/^O 
CaledJfc 0. 66.49; h\ 5.45; N, 14.10 
Found* C. 66.26; li 5.50; K 14JD3 


26 


H 


Ok 


3 


pale brown crystals vAoOcU 
ns> ( 1 30.5-131 J5fc 

Elemental analysis for CjtHuCIN^O 
Gated.* C, 61.72; H, 5.79; M, 16.94 
Found*: C. 61.72; H. 5.76; N. 16 JO 


27 


Ph 


a 


3 


(Mils hrawn cwfaifat fUitOt-fi 

mp.163.5-184.5X 

Elemental analysis for C o H n CIM 4 0 
CalcdJL C. 6738; H. 5.70; N, 13.77 
Found* C. 67 J1; H, 5.66; N, 1330 




39 



V 
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Example 


R 1 




m 


Physical properties 
(Recrystallization solvent) 


5 
10 


28 


H 




2 


pale brown crystals Gso-Pr t 0) 
mp t 105-105^ 

Elemental analysis for C 17 H 1t CIN4 
CalodJfc C. 64.88; H, 8.08; N, 17.80 
Found*: C, 84.83; H, 6.11; N, 17.72 


15 

20 


29 


Ph 




2 


pale brown crystals (Mo OH) 
m Pf 228-22rt 

Elemental analysis for CbHbCIN* 
CalcdX- 0, 70.67; H f 5.93; H, 1433 
Found*: C f 70.44; H. 5.98; N, 14.29 


25 
30 


30 


H 




2 


brown crystals 

NMR spectrum 6 (CDC^ppmil .80-1 .90(4H.m 
)i38-2.76(4H,m) i 3.14-3Ja(2H.m).4.78-4^1(2 

H f m),7.88<1H f t f J=8^te) t 7.72(1H,tJ=6JHz)*.1 

3(1H v s).8^2(2H.d v Js8JHz> 

Mass spectrum m/z*0O,3O20r,3:1) 


35 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp.191-192°C 

Elemental analysis for C Ja H tt aN 4 
Caled.%: C. 70.11; H t 5.62; N, 14.87 
Found*; C, 70.00; H, 5.65; H, 14.86 



40 



45 



50 



40 
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Example 




Physical properties 
(Recrystallization solvent) 


32 




colorless amorphous solid 

NMR spectrum 6 <DMSO-d^ppm:0.99(3H,brs).1 . 

32(3HJbra).1J8(2HJirs)^.13(1HJira)^.48<9H^).4 

.82-4.72(2H^n).7.80-7^7(3Hjn).7.74-7J2(4H.m) 

,8.1 311 H^JOa^o,! ^n-Wi.4*Vi HA^Fonz; 

IR spectrum V (KBr)om H :1690 

Mass spectrum m/z:476,478<M*3:1) 

Specific rotation 

[ark* : -60J2* (c=*.1, DMSO) 


33 


-Ow- 

ox 


colorless crystals lAcOEtj 
mp,21 5-218% (decomposition) 
Elemental analysis for C XB H»CIM 4 0 2 
Gated*: C. 67.63; H. 7.13; M, 11-32 
Found*: C. 87.70; H, 7.17; N. 11.23 


34 




eolorless crystals (MeOH-iso-PrOH) 
mp.185-.88t 

Elemental analysis for C^H^CIN^O, 
CalcdJk Co 67.42; H, 6-91; N, 11.65 
Found*: C, 67.31; H. 6.66; N v 11.57 


35 




hmwn AMtiilM ( A/iOFt^ 
Of wwii Of ylUHV ywwbw 

mp,1 98-200 1 

Elemental analysis for C xt H tt CIN 4 0 1 S 
CalodJk C, 62J3; H. 538; N, 1127 
Found!: C. 82.74; H. 5.83; N. 11.16 



Ou. 



41 
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Physical properties 




Example 


R 1 


(RecrystaJlizatton solvent; 


5 






pale brown crystals Gso-PrOH) 








mp ,202-203% 




36 


Ma 


Bemental analysis for GqH^CIN^Ox 


to 






Calcu: C v 64.40; H, 6il; N v 134)6 








Found*: C. 64.39; H, 7.04; N v 12.95 








colorless crystals (AcOEt-iso-Pr 2 0) 


f5 






mp t 1 59.5-1 60.5°C 




37 


n-Bu 


Bemental analysis for C^C^O* 








Calcu: C. 6630; H. 7.49; N, 


9/1 






Found*: C, 66.16; H, 753; N. 1132 








colorless crystals Qso-PrOH) 








mp i 174-175 fl C 


23 


38 


Elemental analysis for CjjH^CIR-CV l/4HtO 






a«h * ft .aftfe Jfc-^ Jkftfe ft • ftM ft * A ^ ^ aft ^ft 

Calcd.%: C, 67JD5; H, 754; N, 11.17 








Found* C, 67.08; H, 7.47; N. 1032 


30 






colorless crystals (AcOErtso-Pr 2 0) 








mp,1 65-1 66-5*0 




39 


Bn 


Bemental analysis for CgHsiCiMiOz 


35 






CalcdJfc C, 6837; H, 639; N, 1139 








Found* C v 6833; K 6.72; N. 1039 








eolonaM crystals VAcutv 


40 






mp.21 &-220.5t (decomposition) 




40 




Elemental analysis for C S0 H»CIM 4 O,-1/4H I O 








CalcdJk C. 69.08; H. 6.47; N. 10.74 


45 






Found*. C. 6925; H. 6.41: N. IMS 




» M 
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Example 


R' 


Physical properties 






(Recrystallization solvent) 


5 






colorless crystals (MoOH) 


10 


41 


XT 


mp.137^142% 

Elemental analysis for €^^01^0^-1/2^0 
CalcdJk C f 87.76; H, 6.67; N, 10.90 
FoundS: C v 67.82; H, 6.49; N, 10,92 


13 






ooforiess crystals (MoOH) 


42 


XX 


mp,1 53.5-1 57°C 

Elemental analysis for C^H^C^O, 






Calodfc G, 66.85; H. 6.38; N. 10.75 


20 






FoundS: C. 66.84; H. 6.54; N. 10.78 








colorless crystals (AcOEt) 








mp.ie0-161°C 


9m 

29 


43 




Elemental analysis for Cj.H^ClFR^I/aHjO 
Gated* 0. 65.78; H v 5.96; N. 10,96 
FoundS: C p 65 J7; H. 5.67; N. 10.94 


30 






ooforiess fine needles 
(AcOEt-n-Hsptane) 


33 


44 


XX. 


mp v 180-182% 

Elemental analysis for CaH^ClFf^O, 
CaJcdJb C. 66.07; H f 5.94; N, 11 J>1 
FoundS: C, 68.10; H. 5.71; N, 11 M 


40 






coteriess crystals (AcOEt Iso Pr,Q) 




45 


XX 


mp,1 26-1 29.5% 

Elemental analysis for C^HjoCIRdOj 


43 




Gated* C, 66J07; H, 5.04; N, 11.01 
FoundS: C. 66.06; H. 5.76; N. 11-01 



30 



S3 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


48 




colorless crystals Gso-PrOH) 
mp,199J-200°C 

Elemental analysts for C tt H 17 CIF 4 N 4 O t 
Caied.* 0. 59.74; H, 4.83; N. 9.95 
Found* 0, 59.01; H. 4.89; N, 9.90 


47 




eoloiiess crystals (tso-PrOH) 
mp218£-217J5lC 

Elemental analysis for Cx a H st aF 5 M 4 02 
CalcdJS: C, 57.89; H f 4.51; N. 9.64 
Found* C, 57 28; H. 4.58; H, 9.82 


48 


JO 


colorless crystals (AcOEt) 
mp,1 99.5-200.5^ 

Elemental analysis for CoHjqCINbO* 
Caied*: C, 65J1; H, 8.15; N. 14.23 
Found* C, 85.77; H, 5.99; N. 1425 


48 




colorless prisms 
(AoOCt n Heptane) 
mp.182-183% 

Elemental analysis for C^HioCINaO* 
Calcd* C, 85.91; H, 6.15; N, 1423 
FoundS: C v 6525; H, 626; N, 1424 


50 


X3 


colorless prisms(AeOEt) 
mp2tfr-214lC 

Bemental analysis for C^H^CINeO, 
Calcd.* C, 6521; H. 6.15; N, 1423 
Found* C v 8527; H, 820; N, 1423 
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Example 


R 1 


Physical properties 
(Reerystaflizfltioii solvent) 


5 






ooioriess crystals (MeOH) 


10 


51 




Qemental analysis for C»H«CIN 4 0,S 






CaledJfc C. 64.85; H t 6.19; N, 10.43 
FoundS: C. 64J2; H, 6.45; N. 10,37 


15 






vviwioss crymio uw rrvn/ 


52 




inn 203^903 

«91|* |feW W 

Bsmsntal analysis for C„H M aF t N 4 O z 


20 






CatedJfc C. 6231; H. 5.41; N. 1OJ02 






Found* C, 6X24; H. 5.42; ti. 0.99 








r.rtinHfi*< nru«>al« /AmDP^ 

ooionoso Bryonia v\oucv 


25 


53 




mo 994-995^c 

Bsmsntal analysis for CmHhCII^O. 
Calodfc C. 72i)1: H. 832; N, 938 
Found*: C. 7232; H, 821; N. 9.02 


30 






ooioriess orysxais ueo~r*r\Jru 


35 


54 


XT 


mo 197-1 flitfC 

Bemontal analysis for C^H^CI^O, 
Calod.V- C, 7033; H. 636; N, 931 
rpunoa. v a oe\oa # n, o jio* N B 9 .do 








colorless crystals (lloOH) 


40 


55 


P 


mp.1983-197% 

Bsmsntal analysis for ObHsCI^Oj 
CalcdJL C, 6433; H. 636; N, 11.65 


45 






Foundft: C, 6433; H. 637; N. 11.69 . 



50 



55 
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Example 


R' 


R» 


Physical properties 
(Recrystallfcation solvent) 


56 


P 


Me 


pale yellow crystals Oso-PrOH) 
1*9.185.5-186% 

Elemental analysis for C^H^O, 
CaledJk C, 70.41; H. 750; N. 12.16 
Found*: C. 7052; H. 7.18; N. 12.13 


57 






Ct 


colorless crystals (MeOH) 
mp,1515-153*C 

Bemental analysis for C M H 1 ,aN 4 0,S 
Gated Jb C. 62.83; H. 558; N, 1 1 27 
PoundS: C, 62.77; H, 6.01; N, 1124 


58 


P 


Ma 


pale yellow crystals Gso-PrOH) 
mp.iai5-1825t 

Bemental analysis for C Z7 H n N 4 0jS 
CalcdJU C. 68J04; H. 6.77; N, 11.75 
Founds: C, 67 56; H. 658; N, 11.63 


58 


P 


CI 


colorless crystals (AcOEt) 
mp.ia7-188t; 

Elemental analysis for O^UgfiOitO^S 
CatecLS: C. 6028; H. 5.67; N. 14J06 
FoundS: C, 59.98; H, 5.54; N. 13 54 


60 


5 




Ms 


cdoriess crystals (AoOEt-iso-Pr t O) 
mp.181-193*IC 

Bemental analysis for CnH^OjS 
CdcdJk C. 65.38; H, 654; N. 14.88 
FoundS: C, 6554; H. 653; N. 14.43 




46 
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Example 


R' 


Physical properties 
(ReerystalUzatien solvent) 


61 


XX 


yellow amorphous solid 

NMR spectrum 6 (GOd^ppnc 

136-1.09(2Hm).130H.40<1rtm).140-1.45 ( ZHjm ) 

.1.44<9H*).132H30(2H.in)335-2.82(2H.m)335(3 

H^),4.00-4.10(2lim).4.82(2H.tJ=7.5Hz),7-27-7^0( 

2H,m).7.«1(im.J=7Hz).7.67-7.71(3H.m).8.14(1H^. 

J=73rfa)334<1 H.d^=75Hz) 

IR spectrum ir(KBr)cm~ , :1692 

Mass spectrum m/s488(M*) 


62 


F 


colorless orystals (AoOEt) 
mp.195-196t 

Bemental analysis for C^F^O, 
Caled* C. 62.14; H, 5J21; N, 9.99 
Found* C. 62-07; H. 535; H. 934 


63 


JO 


pale yaflow orystals (AoOEt) 

mp,l 995-200^0 

Elemental analysis for GwtfdWh 
CaledX- C. 71.31; H. 735; N. 1435 
Found!: C. 7137; H, 7.14; N. 1433 


64 


Xf" 


oelortoss orystals (MeOHHso-Pr,0) 
mp.1773-179t 

Bemental analysis for CnHnF^Ot 
CalodJ: C. 6930; H, 6.18; N. 10.40 
Founds: C. 6839; H. 638; N. 1037 


65 


"p 


pale brown orystals (AcOEt) 
mp.193-194t 

Bemental analysis for CnHar^Oj 
CalodX C, 7036; H. 734; N, 1534 
FoundS: C. 7031; H. 7.16; N. 1531 




47 
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Example 


R 1 




Physios! properties 
(Recrystatlization solvent) 


5 








colorless crystals (EtOH) 






HN^S 




rnp r 240-241 c t( decomposition) 


10 


66 


CI 


Bemental analysis for C^H^CINiO, 
Calcd* C t 62.43; H v 6X8; M f 17.47 
Found* C. 62.48; H. 6X2; N, 1731 


15 








colorless crystals (EtOH) 








mp v 228^230°C (decomposition) 




67 




Ma 


Elemental analysis for C^HqN,^ 
CalcdJ.: C, 67X0; H v 7X0; N, 18.25 


20 








Found*: C. 87.72; H, 8X3; M. 18.24 










brown amorphous solid 










NMR spectrum 0 (CDCI^ppmrl. 10-1 2Q&H 9 m), 1.4 


25 








6(8H,s),1 .40-1 XO(3H v m) 9 1X0-1X8(2H 9 m) t 2.6O-2.70( 
2H.m) > 3X4(3H ( s) f 3X6(3H^),4.05-4.15(2H t m).4.74(2 




68 


P 


Me 


H*J^Hz)A30(1HAJ^S^^ 


30 








88(1H3)J.60(1H.U=8rta).7.67(1H f t^=8H2)A16(1H. 

d v J=8Hz).823(1H,d v J=8Hz) 

IH spectrum vQCBr)cm~ t :1688 


35 








Mass spectrum m/«c473(M*) 



40 



45 




50 



55 
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Example 




R* 


Physical properties 
(RecrystalHzation solvent) 








yellow amorphous solid 


69 


ft. 


CI 


NMR spectrum 0 (CDCf^pm: 

1 .05-1 .1 5(2H, m),1 .40-1 .50(3H,m), 1 .45(9H,s),1 J3-1 M( 

2H.m)^2(3H*)io^^ 

-4.65(2H,m),7 -06(1 HA J=5.5Hz),7.5 1 (1 H,d, J=5.5Hz) 7 6 
8-7.75<2H^)5.16(1H.dJ=7.5Hz)554<1H.d.J=75Hz) 




Ma 




pale yellow crystals (EtOH) 
mp.192-193*C 


70 




CI 


Etemantal analysis for C^H st CIH.O l S> 5/414,0 
CalcdS: C. 80.77; H. 653; N, 1050 
Found!: 0. 6052: H. 658; N. 10.17 








yellow amorphous solid 


71 


p. 


Me 


NMR spectrum 6 (CDCI^ppm: 

152-158(2H.m).1.44(9H a) 1 44^1.50C3H m) 1 flrt-1 an/ 

2H^Z31(3H^)^60-Z70(2liffl}5J05(3H^).4jOO-45S( 

2H^.458(2HXJ=75Hz)J56(1HAJ=55rte).7.48(1rid. 

J=5.5Hz).7.ea-7.e5(2H^),8.14(1H,d.J=8Hx)5^3(1H,dJ 

=8Hz) 

IR spectrum f(KBr)orrT':1688 
Mass spectrum m/r480(M*) 








pale yellow crystals (AcOEt) 
mp.141-142% 


72 




Me 


Elemental analysis for C u H„M,0 1 S-1/4H l O 
CalodJ: C. 6752; H. 752: N, 1151 
Found!: C. 6756; H. 654; N. 1155 



Example 73 

tert-Butyl 4-[2-(4<h!oro-2-hydroxy-1 H-imida2ot4,5-c]quInolin-1-yl)-ethylh1 -plperidinecarboxylate 
[0095] To a solution of 0.60 g of tert-butyl 4-(2^3-amino-2<hloro-4^ulnoV 

and 0.44 g of triphosgene in 1 0 ml of 1 ,2-dtehloroethane, 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dllsopropyl ether to give 0.57 g of colorless 
crystals. Recrystalilzation from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223 B C. 



Elemental analysis for C^H^CIN^ 


Calculated % 
Found % 


C.61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N t 13.00 
N, 13.00 



49 
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Example 74 



10 



20 



23 



30 



tert-Buty!4<2-[4-chloro-2-^^ 

[0096] To a suspension of 0.63 g of tert-butyl 4^4^h(oro-2.(4-methylthlo-pheny0-1 H-imldazo[4,5<]qulnolln-l -yl] 
ethyl]-1 -piperidinecarboxylate In 1 8 ml of 1 t 4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50*C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dichloroethane - methanol (10:1) as an eluting 
solvent to give 0.47 g of a colorless solid. Recrystalllzation from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1 83 to 1 86°C. 





Elemental analysis for C^H^dN^S 


■ 1/4H 2 0 




Calculated % 


C, 62.46; 


H, 6.06; 


N, 10.05 


13 


Found % 


C, 62.33; 


H,5.90; 


N, 9.91 



Example 75 

tert-Buty!4-[2-[4-chloro-2^ 

[0097] To a solution of 0.40 g of tert-butyl 4-[2-[4<hloro-2-(4^nethylthiophenyl)-1H-imidazo[4,5 -cjquinolln-1-yf] 
ethylJ-1 -piperidinecarboxylate In 20 ml of 1 ,2-dichloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystalllzation from 
methanol gave colorless crystals having the melting point of from 149 to 1 56°C. 



Elemental analysis for CggHajCIN^S . 1/4H 2 Q 


Calculated % 
Found % j 


C, 60.72; 
C, 60.72; 


H, 5.89; 
H, 5.81; 


N, 9.77 
N, 9.67 



Example 76 



40 



4-Hydroxy-2-phenyl-1 -B-(4-prperidyl)ethyl]-1 H-imidazo[4,5-c]quinoiine 

[0098] A solution of 871 mg of 4-chloro-2-phenyl-H2-{4-piperidyl)ethyi]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
nvdr °chlonc acid in 8 ml of 1 ,4-dioxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystalllzation from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244°C. a 



4S 


Elemental analysis for C^H^O • 1/4H 2 0 




Calculated % 


C, 7358; 


H, 6;55; 


N, 14.86 




Found % 


C, 73.32; 


H, 6.45; 


N f 14.77 



so I°099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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Fvflmnln 


a 

B 


D* 


HI 

111 


Physical properties 
(ReorystaJlization solvent) 


77 


CI 


XX 


2 


colorless crystals (MeOH) 
mp.269-280 1 (decomposition) 
Elemental analysis for C^HaClr^O 
CeJcdX: 0, 68.48; H, 5.99; N f 13.31 
Found* C. 88-32; H, 6D7; N. 13.29 


78 


H 


XX 


1 


colorless crystals [hydrochloride] 

NMR spectrum 8 (DMSO-dt)ppm: 

1 -56(2rUJ=1 1 5Hz).1.74(2H.d t J=1 1 J5Hz)JSL\Q-22 

5(1H.nO*.79(2H*,J=11£^ 

4.54<2H.d, J=7.5rte),7.29(1 H.tU=8Hz).7.49(1 H.d.J= 

8Hz)J50(1rU^Hz)3iKKlH^ f ^=8rb)A38(1H^ 

) v 8J4(1H v brs) v 8^5(1H f bre) r 11.62(1H^) 

VR spectrum V (KBr) cm" 1 .3544,3228,1 692 

Mess spectrum m/z282(N*) 


79 


H 


XX 


1 


colorless crystals [hydrochloride] 

NMR spectrum S (DMSO-dJppm: 

1.65-1 J5(4H^JK>-2.15(1H f m) I 2A4(2H f qJ=12H 

z)^^H,d,J=12Hz).4.18C2H.d.J==5H2)^1(2ad # 

^7^Ji7(1H^J^5Hz)7.40-7.60(7H t ni).7^7 

<1HJ.J^H2).8^1(1H^M0.63(1HJ>rs).11.58(1Ks) 

IR spectrum v (KBr) om H 3416,1072 

Mass spectrum m/z£72(M*) 



Example 80 

tert-Butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]qulnolin-1 -y1)ethy1]-1 -plperidinecarboxylate 
[0100J A mixture of 4.48 g of tert-butyl 4^-(4<hloro-1 H-imldazo[4,5*]qu^ 

1 0. 1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20°C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an eiuttng solvent to give 3.59 g of a colorless solid. Recrystalllzatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 1 32.5*C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 71.18; 
C, 71.10; 


H, 6.83; 
H.7.10; 


N, 11.88 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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Example 


R' 


R» 


R 8 


Physical properties 
(ReorystaJlization solvent) 


81 


H 


"Ol 


H 


colorless crystals (MeOH) 

mp,152JM53.5t 

Elemental analysis for C^Hu^O 
Calod.%: C, 7749; H, 6.54; N, 12.1 1 
Found* 0. 78.00; H, 649; N t 1245 


82 


H 




H 


coloriess crystals (AcOEtriso-Pr 2 0) 
mp,187-1894*C 

Elemental analysts for C„H t Jtl 4 0 t 
CalciL* C, 72.44; H. 6 .32; N, 1352 
Found* C, 7245; H. 646; M. 13.42 


83 


H 


XX 


F- 


coloriess crystals (CHtCfe-iso-Pr^O) 
mp406.5-208 c C 

Bemental analysis for CaHaFN^Oj-l/BH^O 
CalodJt C. 69 07; H, 5JB5; N, 1249 
Found* C. 69.11; H. 5.74: N. 1245 


84 


Ph 


XX 


H 


colorless crystals (MeOH-iso-Pr 2 0) 
mp405-2074% 

Elemental analysis for C^Hm^O, -1/2^0 
CaicdJt: C. 74.53; H, 625; N. 1141 
Found* C. 7442; H. 647; N. 11.10 
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Exampio 


r% 


OS 


i» 


Physical properties 
(Reeryetafflzation solvent) 


85 


H 


-Ok 


F 


colorless crystals (AcOEt-n-Hexane) 
mp.133.5-135.5t 

Bemental analysis for C^^FN^O, 
CalodJfc 0. 88.55; H. 6.37; N, 11.42 
FoundS: 0. 68.37; H. 6.47; N, 11.25 


86 


Pb 


-ex 


H 


colorless crystals Qso-PrOH) 
mp.207-208% 

Bemental analysis lor C 14 H I ,N 4 0, 
Caled* C. 74.43; H. 8.61; N. 10.21 
Found*: C. 74.38; H. 6.68; N. 10.14 


87 


H 


a. 


H 


pale purple crystals 

NMR spectrum 8 (DMSO-d^ppm: 

1 .64-1 .72(4H.m)^55-2^8(4H.m)^8(2H,t, J=7 

Hz).4 J0(2H.t J=7Hz).7J25-7.31 (3Hjn).7.45-7.4 

9<2H,m).7.53-7.60(2H.m).7.72(1 H.d,J=7rte)A29 

(1Kd,J=7Hz)3^7(1lis) 

Mass spectrum m/c358(lD 



Example 88 

tert-Butyl 4-g-(4-amfno-1 H-imidazo[4,5«:]quinolin-1-yl}et,^ 

[0102] A mixture of 4.40 g of ten-butyl 4{2-(4-phenoxy-1H-lmldazo[4 l 5<]-quinoIin-1-yf)etriyl>1-piperidinecarboxy- 
late and 34.5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with saturated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dilsopropyl ether to give 1 .88 g of colorless crystals. Recrystallizatlon from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5*C. 



Elemental analysis for C^^NjC^ 


Calculated % 
Found % 


C, 66.81; 
C, 66.93; 


H.7.39; 
H, 7.48; 


N. 17.71 
N, 17.68 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(Recrystallizatiort solvent) 


5 






colorless crystals (EtOH) 




89 


-ex 


mp,191.5-192"C 
Elemental analysts for C^H^N, 
CaJcdJ: C, 74.77: ft. 7j06- N 18.17 


10 






Found* C, 74JB7; H, 7.18; N. 18.06 


15 


90 




colorless crystals (MeOH) 

mp^31.5-2a2^C 

Elemental analysis for C^H^O 
Calcd.%; C, 87.83: H 6.87* N 20 76 
Found*: C. 87.48; H„ 6.79; N, 20.63 








colorless crystals (EtOH) 

w r w«w« ■ w ^ %Sm%^^ s s^ 


20 


91 




mp,166-167*te 

Elements! analysis for CteH^N^Os 
CalcdJfc C. 65.37; H, 8.86; N f 19.06 
Found*: 0. 85.52; H. 6.78; N. 18.83 








psie yellow crystals [fumarate] 


25 






(DMrHso-Pr a O> 








mpj 95-1 97% (decomposition) 




92 


Elemental analysis for C 1t H 19 N 9 -C 4 H 4 04- 
5/4H,0 


30 






CalcdA C ( 5720; H. 6.12; N. 16.88 
Found!: C. 5720; H f 623; N. 1653 



Example 93 

35 

tert-Butyt 4-[2-(4-dimethylamino-2-phenyl-1 H-imidazoftS-clquinolln-l -yl)-ethyl]-1 -p^eridlnecarboxylate 
[0104] A mixture of 0.69 g of tert-butyl 4^-(4<hloro-2-phenyM H-lmW^ 

carboxylate and 7 ml of 50% aqueous dimethylamlne solution was stirred in a sealed tube at 80°C of outer temperature 
40 fer 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol and diisopropyl ether to give 0.52 g of colorless crystals. Recrystallization from isopro- 
panol gave colorless crystals having the melting point of from 1 70.5 to 1 71 .5°C. 



45 


Elemental analysis for C^^NjOj 




Calculated % 


C, 72.12; 


H, 7.46; 


N, 14.02 




Found % 


C, 71.95; 


H, 7.72; 


N, 13.83 



so Example 94 



tert-Butyl 4-[2-[4-(4-methyipiperazln-1 -yl)-2«phenyl-1 H-lmldazo^.S-cJ-quinolln-l -yljethy l]-1 -plperidinecarboxylate 

[0105] A mixture of 0.80 g of tert-butyl 4-p-(4-<ttloro-2-phern>1H^ 
55 carboxylate and 1 ml of N-methylplperazlne was stirred at 80 # C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of diisopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave coloriess needles having the melting point of from 1 40 
to 141'C. 



Elemental analysis for C^H^NgOj 


Calculated % 
Found % 


C. 71.45; 
C, 7153; 


H, 7.63; 
H.7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



13 




20 



23 : 



30 



33 



40 



43 



30 
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Example 




Phvsioai arooarties 
(Reorystailization solvent) 


5 


95 


NHMe 


colorless crystals Qso-PrOH) 
rap,161-182% 

Elemental analysis for 0**^0,- 1/2H,0 
CalcdJt: C, 70.42; H. 7-34: N, 14.16 
Found* C. 70.31; H, 7.23; N. 13.95 


10 
13 


96 




colorless crystals 0so-Pr t O) 
mp.1«2-ia2^C 

Elemental analysis for C^H^O, • 1/2*^0 
CalodJt: C. 71.51; H. 7-36; N. 13.45 
Found* C, 71.73; H, 7-35; N. 13.09 


20 


97 


X) 


colorless needles (MeOH) 
mp,171-172 , C 

Elemental analysis for C^HnM, Oj 
CalcdJt: C 73 44s H 7 fiB* ll 19 qr 
Found*: C t 73.44; H, 7.88; N. 12.93 


23 


98 




colorless crystals Gso-PrOH) 
mp.189-180% 

Bemental analysis for C^H^O, 
CaicdJfc 0. 70.85; H. 7.26; N. 12*3 
Found*: C, 7142; H. 7.47; N, 12J4 


30 
33 


99 


NHBn 


pale brown amorphous solid 
NMR spectrum 6 (CDCyppm; 

OJ9-1j06(2H^) t 145-1.40(3H^)J.43(9rU)JJO-1. 

90ttH^^2.60(2H^4-95^i»(2HM«9C2rlit 

.J=7^ f 4.96(2H^^5Hz).6.11(1H f t^5^H2).74 

4-728(1H.m)J^735(3Hjn)J.48(2H.dA*=7Jrfa).7. 

50-7^(4H.in>J.6a-7.e5(2H f m)J*4--7.96C2H f m) 

IR spectrum y (KBr) cm H :3438,1690 

Mass spectrum m/c561Cir) 



40 



43 




30 
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Example 


R* 


Physical properties 


100 




pale yellow amorphous solid 

NMR spaotrum d (COCI»)ppin: 

1 jOO-1 j08(2H.m),1«3O-1 .35(1 H.m).1 .38-1 .42(2H.m).1 . 

43(9H.s).1 .83-1 J0(2H jn)^jS7(2HbraX3.98(2H Jbrs),4 

.61 (2H.t.J=7.5Hz).4^9(2H.d^l=8H2).7.33-7 J5(1 Hjm). 

7J0t2HJ,^=6Hz).7.51-759(4H^n>.7.64-7.B7(2mn),7 

38-7.89(1Hjn),7.96-7.97(1H^n)333(2H.d,J=8Hz) 

IR spaotrum V (KBr) om" J428.1 692 

Mass spaotrum m/z562(lf) 


101 




pale brown amorphous solid 

NMR spectrum 8 (CDCI^ppm: 

0.98-1 .06(2H,m),1 .25-1 .40(3H.m).1 .43(9H.a).1 .80-1. 

B5(2Hjn)^50-2.B0(2H.m).3.79(3Ks)J.9O-4J)0C2Km 

).4^9(2H.t>J=7 JWr).4 J7(2H.d, J=5 JH2).6.05(1 Hirs) 

,B J Bfl(2H.dJ=85Hz).7J1(1H.t^=75lte).7.40(2HAJ= 

85Hz).751-7.60(4H.m),7.eO-7.85(2H.m).7J4(2H.d.J 

=8J5Hz) 

IR spectrum V (KBr) om~':3432,1692 
Maaa spaotrum m/s591(M*) 


102 




colorless amorphous solid 

NMR spaotrum * (DMSO-dJppm: 

0.87(2H.q,J=5Hz).1^O-1.35(3Hm).1J8(9H.s).1.75(2 

H I q,J=7JSH2).254<2H,tJ=12JHz)^.77(2H,d,J=125H 

r).4.84(2H.t.J=7.5Hz)^J9(1H.t 1 J=8Hz).7J4(2H.tJ=8 

Hz).7.44(1 H.W=7.5Hz),7.56(1 H.t.J=7.5Hz).7.60-7.67 

(3H.m).7.78-7 J2(2H^n).7 J7(1 H,d.J=7.5Hz).8.1 6(1 H. 

<U=7 -5Hz).8 J24(2H.d .J=8Hz),9 .03(1 H 3) 

IR spaotrum v (KBr) cm"' 2932.1 692 

Mass spectrum m/s547(M*) 



Example 103 

4-Amino-2-phenyM -{2-(4-plp0r1dyl)ethyQ-1 H-lmldazo[4 ( 5<]qulnollne triftuoroacetate 
[0107] A mixture of 0.30 g of tert-butyl 4^2-{4-(4-methoxybenzytarnino^^ 

ethyl]- 1 -ptperidlnecarboxylate and 9 ml of trifluoroacetlc add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlisopropy! ether to give 0.31 g of pate yellow crystals. Recryatallization from a 
mixture of ethanol and isopropanol gave colorless crystals having the melting point of from 223 to 224'C. 



Elemental analysis for C^H^Ns • 2CF3CO2H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.61; 


H,4.73; 
H.4.45; 


N, 11.34 
N, 11.61 
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Example 104 

1 «[2-(4-Chloro-2-phenyM H-lmldazo [4,5-c]quinolin-1 -yl)ethyl]-4-piperidinone 

[01 08] A mixture of 0.39 g of 1 {2«(4-chloro-2-phenyl-1 H-lmidazo[4,5-c]quinoIln-1 -yl)ethyl]-4,4-ethylenedioxypiperl- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 1 0% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 
using ethyl acetate - n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals. Recrystallization from 
isopropanol gave colorless needles having the melting point of from 1 63 to 1 65°C. 



Elemental analysis for CgahfaCI^O 


Calculated % 
Found % 


C, 68.23; 
C, 68.26; 


H, 5.23; 
H, 5.31; 


N, 13.84 
N, 13.78 



Example 105 

1 -{2-(4-Chloro-2-phenyl-1 H-lmidazo[4,5-c]quinolin-1 -yl)ethyl]-4-plperidlnone oxime 

[0109] A mixture of 0.20 g of H2H4^hloro-2-phenyl-1H-imidazo[4^]qulnolln-1-y0ethyl]^piper1dlnone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207°C (decomposition). 



Elementai analysis for C^HjgCINjO • 1/2H 2 0 


Calculated % 
Found % 


C, 84.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 106 

tert-Butyt 4-[2-{2-phenyl-1 H-imidazofrS-clquinolin-l -yl)ethyl]-1 -pipertdinecarboxylate 
[0110] A suspension of 0.80 g of tert-butyl 4-p-(4^hloro-2i>henyl-1 H-M^ 

necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalyticaliy hydrogenated at ordinary 
temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with diisopropyf ether to give 0.49 g of pale yellow crystals. Recrystallization 
from diisopropyl ether gave colorless crystals having the melting point of from 1 38 to 1 39*C. 



Elemental analysis for C^H^N^ 


Calculated % 
Found % 


C, 73.66; 
C, 73.46; 


H, 7.06; 
H, 721; 


N, 12.27 
N, 12.17 



[011 1] In accordance with the method of Example 1 06, the compounds of Examples 1 07 through 1 09 were obtained. 
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Example 




m 


Physical properties 
(ReorystaJHzation solvent) 


5 








colorless crystals [hydrochloride] 
(MeOH) 










mpi5B-261 1 (decomposition) 




107 


1 


Elemental analysis for 


10 








CtsH^-ZHa-HxO 
CalcdJ: C, 53.79; H. 6J21; N. 15.88 
FoundS: C. 53.49; H, 8.14; N, 15.87 










colorless crystals [hydrochloride] 


15 








(MeOH-CICHtCHtCl) 
mpp220-*233% (decomposition) 


20 


108 


2 


Elemental analysis for 

C, 7 rW44-2HCI-1/2HbO 
Calcd.%: C, 56.38; H, 6.40; N, 15.46 
Found!: C, 56.36; H. 6.18; N. 15 M 










oolorless crystals [hydrochloride] 










(MeOrHso-Pr s O) 


25 


109 




2 


mp ( 225-238*fe (decomposition) 
□amenta! analysts tor 
C st H a N 4 -2HCI-1/8H s O 
Calcd*: C, 61J27; H, 7.41; N. 13.61 


30 








Found!: 0. 81JTJ3; H. 7.44; N. 13 JO 



Example 110 

35 4-Chloro-2-phenyl-1 -[2-(4-piperldy0ethy0-1 H-imldazo[4 ( 5-cJqulnoilne hydrochloride and fumarate 
[0112] A mixture of 3.64 g of 4*hloro-2i>henvM42-(N-t^ 

line, 30 ml of methanol and 1 0 ml of trtfluoroacetlc acid was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trif iuoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 1 1 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dtehlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1.74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recrystaillzation from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 

45 composition), in the same manner, fumarate was prepared in a conventional method. Recrystaillzation from methanol 
gave colorless crystals having the melting point of from 1855 to 186.5°C (decomposition). 

Hydrochloride; 

50 [0113] 



Elemental analysis for C^H^CI^ • HCI * h^O 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H.5.77; 


N, 12.58 
N, 12.60 
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[0114] 



Elemental analysis for C^H^CIN^ . C 4 H 4 0 4 . H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H.5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]qulnoline trifluoroacetate 

[01 15] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmldazo[4,5-c]-qulnolln-1 -yl)ethyl]-1 -piperidlnecarbox- 
ylate in 1 0 ml of methylene chloride, 1 ml of trtfluoroacetlc acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyl etherto give 0.36 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and ethanol gave coloriess crystals having the melting point of from 211 to 21 6°C. 



Elemental analysis for CgjH^r^ 


O • CF 3 C0 2 H ■ 1/8^0 


Calculated % 
Found % 


C, 61.44; 
C.61.26; 


H,5.21; 
H, 5.05; 


N, 11.46 
N, 11.47 



Example 112 

4-Chloro-2-phenyM -{2-(1 -piperazinyf)ethyl]-1 H-imidazo[4 f 5-c]qulnoline methanesulfonate 
[0116] To a solution of 1 .20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H^^ 

necarboxylate in 12 ml of 1,2-dichloroethane, 1.2 ml of methanesulfonlc acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanol, and the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. Recrystalllzation from methanol gave coloriess 
crystals having the melting point of from 256 to 270°C (decomposition). 



Elemental analysis for C^H^CI!^ . 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C t 49.60; 


H, 5.18; 
H, 5.11; 


N, 11.99 
N, 12.16 



Example 113 

4-Amlno-1 -p-(4-piperidyl)ethyl]-1 HHmldazo[4,5-c]qulnollne hydrochloride 

[0117] A mixture of 1 .57 g of tert-butyl 4-[2-(4-amino-1 H-lmldazoftS-cJquinolln-l -yl)ethyl]-1 -piperidinecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20: 1 ) as eluting solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystalllzation from ethanol gave colorless 
crystals having the melting point of from 243 to 244°C (decomposition). 



Elemental analysis for C^H^ . HCI - 3/4H2O 


Calculated % 
Found % 


C, 59.12; 
C, 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[0118] In accordance with the methods of Examples 110 through 113, the compounds of Examples 114 through 186 
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were obtained. 



10 






Example 


R1 


B 


m 


rnysicai properties (necrysTaiiization solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHgCHgCI-AcOEt) 
mp,253-256°C (decomposition) 
Elemental analysis for^H^^ 
Calcd.%: C, 69.51; H, 528; N, 15.44 
Found%: C, 69.29; H, 5.19; N t 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286 0 C (decomposition) 
Elemental analysis forC 16 H 17 CIN 4 «2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals (fumarate](MeOH) 
mp,268-271.5 # C (decomposition) 
Elemental analysis for 

Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C t 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267 ,, C (decomposition) 
Elemental analysis for C 17 H 19 CIN4-HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.85 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [trtfluoroacetate] 

(MeOH-lso-Pr 2 0) 

mp,204-207.5 # C 

Elemental analysis for 

C 17 H 18 Cl2N4-CF3C02H-1/4H20 

Caicd.%: C, 48.78; H, 4.20; N, 11.9B 

Found%: C, 48.76; H, 4.34; N, 11 .89 



50 
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Example 


R1 


R2 


rn 


Physical properties (Recrystaliization solvent) 


119 


OH 


CI 


2 


pale brown crystals (CIChfeCHaCI-MeOH) 

mp,240-245 9 C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Caicd.%: C, 60.09; H, 5.93; N, 16.49 

Found%: C. 60.32: H. 5.72* N 16 41 


120 


Me 


CI 


2 


pale brown crystals [triftuoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
Ci8H2iCIN 4 ^F 3 C0 2 H.5/4H 2 0 
Calcd.%: C, 61 .62; H, 5.31 ; N, 12.04 
Found%: C 51 B2* H 5 12* N 12.22 


121 




CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp f 233-235 , C 

Elemental analysis for 

C ia H 18 CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.65; N, 11 .28 

Found%: C, 48.31; H, 3.88; n! 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochloride](EtOH) 

mp l 191.5-192.5°C 

Elemental analysis for 

C 23 H 24N 4 -2HCI-H 2 0 

Cated.%: C, 61.74; H, 6.31; N, 12.52 

Found%* C 81 69* H fi51-N \9 6A 


123 


Ph 


CI 


3 


colorless fine needlesftrif luoroacetate] 
(EtOH) 

mp,260-283°C (decomposition) 
Elemental analysis for 
C^H^I^ . CF 3 C0 2 H 
Cated.%: C, 60.17; H, 5.05; N ( 10.80 
Found%: C, 59.94; H, 5.08; IM, 10.80 




Example 


R2 


B 


W 


Physical properties (Recrystaliization solvent) 


124 


Me 


H j 


CH 


colorless crystals [hydrochloride](EtOH) 

mp,1 99-201 # C 

Elemental analysis for 

C 24H2 6 N 4 -HCI-7/2H 2 0 

Calcd.%: C, 61.33; H, 7.29; IM, 11.92 

Found%: C, 61.21; H, 7.26; N, 11.80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystaillzatlon solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetate](MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C*«H««CUNL-CF*COJ-l 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needlesftrffluoroacetata] 
(MeOH) 

mp r 255-262°C (decomposition) 
Elemental analysis for C^H^CIN^ CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5.03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170°C 

Bemental analysis for C^HasClf^O-lteHgO 
Calcd.%: C, 67.05; H, 6.1 0; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trrfluoroacetate](MeOH) 
mp,260-268°C (decomposition) 
Elemental analysis for CjgH^CINg-CFgCOgH 
Calcd.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4.47; N, 13.82 
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Example 


R* 


R* 


Physical properties 
(Recrystallization solvent) 


5 
10 


129 


CI 




colorless prisms QlleOH) 
mp,191-193% 

Elemental Analysis for CaHnCI^ 
Calcd* C, 70.67; H. 523; N. 1433 
FoundX: C, 70.70; H, 6j08; N. 1428 


15 


130 


CI 




colorless crystals (AcOEt) 

mp f 1 56.5-1 57J>°C 

Elemental analysis for CnHaCIN* 
CalcdS: C. 70.67; H, 5.93; N, 1423 
FoundX: C, 70.64; H, 522: N, 1421 


20 


131 


CI 


HlQv. 


colorless crystals (EtOH) 
mp t 169-171% 

Bemental analysis for 0^*4*01^0 
CalodJfc C, 6726; H. 539; N, 1426 
Found* C, 6721; H, 5.55; N. 1422 


25 
30 


132 


a 




cotoness crystals \m i i luoroacetatej 
Oso-PrOH) 

mp, 1 53-1 63*0 (decomposition) 
Bemental analysis for 
C B H S4 CINb-2CF a CO s H-3/2H z O 
CalcdJt: 0, 4926; H. 4.42; N. 10.60 
Found*: 0, 49dM; H. 4.41; N, 10.73 


35 


133 


Me 




pale brown crystals (AcOEt) 
mp28-89% 

Elemental analysis for CuHr^'^O 
CalcdJfc C, 71.44; H. 724; N f 1726 
FoumO: C, 7125; H. 723; N, 17.03 



40 



45 



50 



64 



EP 1 104764 A1 



Example 




Physical properties 
(Reorystallization solvent) 


134 




colorless fine need!e$Ctumarate](EtOH) 
mp.261 -272X (decomposition; 
Elemental analysis for 
CaH t ,dN4*1/2C 4 H404"5/2H z O 
Calcd.%: C f 60.06; H. 5.88; N. 11.67 
Found* C, 60.07; H. 5.89; N. 11.60 
SpcoHic rotation 
[ay°:-12jr (c=0.1,DMSO) 


135 




colorless crystals [trifluoroaoetate] 
(EtOH) 

rap£1 5-221% (decomposition) 

Elemental analysis tor 

CnHnaNt-CFiCOtH 
CalcdJX: C. 58.00; H. 5.55; N, 11.01 
FoundS: C, 58 .85; H. 5.83; N. 11fl5 


136 




pale brown crystals [trifluoroacetate] 

(MeOH-iso-PrOH) 

mp f 225-232°C (decomposition) 

Elemental analysis for 

CsHBCmU-CFaCOxH 
CalcdJL C. 58.24; H. 5.29; N, 11.32 
Found* C. 58.09; H, 5.29; N. 11.32 


137 


<3X 


paw brawn orystus Ltrrnuoroaceiatej 
(EtOH) 

1^.224-2245% 
Beimntal analysis for 
CnHnCI^S- CFsCOxH-S^HxO 
CalcdJL C. 51 25; H. 4.68; M, 10.41 
Found*: G. 51.65: H. 4.32; N, 10.16 
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pyAntnln 


Dl 

r\ 


Physical properties 
(Recrystallizstion solvent) 


138 


n-Bu 


colorless crystals (AoOEt) 
mp.1 30-131 °C 

Elemental analysis for C^H^CIN^ 
Calcd-X: C. 68.00; H. 7,34; N. 15.10 
Found!: C, 67.76; H, 7.59; N, 14J6 


139 


X) 


colorless crystals [trifluoroacetate](EtOH) 

mp t 13SM39.5°C 

Elemental analysis for 

CaHaCI^-S^CFjCOxH-HjO 
Caied.*: C. 53.29; H 9 5 .59; H, 9.56 
FbundS: C, 53J23; H, 5.33; N. 936 


140 


Bn 


pale brown crystals (AoOEtHso-Pr x O) 

mp f 230-234 fl C (decomposition) 

Elemental analysis for Cj 4 H»CllV 1/4*^0 
Caied.* C, 70.40; H. 8.28; N, 13.68 
Found*: C. 70.41; H, 6.27; N, 13,54 


141 




pale yellow crystals [methanesuffbnate] 
(MeOH) 

mpj 96^207% (decomposition) 

Elemental analysts for 

CssHa^'ZCHsSOaH-HtO 
CalcdJt: C, 51.71; H, 5.62; N, 8.93 
Found* C v 5139; H. 5.42; N. 8.87 
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Example 


R 1 


Physical properties 
(Reorystailization solvent) 


142 


XT 


colorless crystals [fumarate](MeOH) 
mp,224~229 a C (decomposition) 
Elemental analysis for 

CaJod.* C, 62.39; H. 5.80; N, 10.39 
Found*: C, 62.46; H F 551; N. 10.42 


143 


XT 


colorless crystals [fumarate](EtOH) 
mpJLi 35-216% (decomposition) 
Elemental analysis for 
(^ 4 H»C!N 4 0-C 4 H 4 04*1/4H x O 
CalcdJt: C. 62.10; H, 5.49; N, 10-35 
FoundX: C. 6154; H. 5.45; hi 1050 


144 


XT 


colorless crystals [trifluoroecetate] 

(MeOtMso-PrfcO) 

mp.253-257% (decomposition) 

Elemental analysis for 

CuHnCll^S- CFjCOjH- 1/2H.0 
CalodJ.: C, 55.76; H. 456; ft 10.00 
Found!: C, 5557; H. 459; N. 9.99 


145 




odorless crystals [trffiuon>acetate](EtOH) 

rap,21 8-225% (decomposition) 

Elemental analysis for 

C^HaCIM^OS-CFjOO^ 
CaJodJL C. 5557; H, 4.62; N, 9.88 
Found*: C. 5451; H, 4.69; N, 9.77 


146 


XT 


colorless crystals [trifluoroacetate](MaOH) 

mp,270-277% (decomposition) 

Bementai analysis for 

(WlaClr^OjS-CFaCOjH 
Calcd.* C, 5356; H, 4.49; K 9.81 
Found*: 0, 5351; H, 450; N. 9.62 
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Example 


nl 
R 


Physical properties 
(Recrystallizatfon solvent) 


147 


'X) 


colorless crystals [fumarate](EtOH) 

mp t 1 92-1 98% (decomposition) 

□omental analysis for CnHaCIFNVC^CVr^O 

Cafcd.* C, 59.72; H, 520; N, 10.32 

Found* C. 5951; H, 557; H. 10.33 


148 


XX 


colorless crystals [fumarate](MeOHHso-PrOH) 

mp.184-1 87% (decomposition) 

Elemental analysis for C tJ H a CIFN 4 -C 4 H 4 0 4 - H 2 0 

CalcdJt: C, 59.72; H, 520; N, 10.32 

Found* C. 60.00; H..4J1; N. 1054 


149 




colorless crystals [fumarate](MeOH) 

mp f 204-209t (decomposition) 

Elemental analysis for C^HaCIFN^C^O^HiO 

CaJcdJt: G. 59.72; H, 520; N, 10.32 

Found* G, 5953; H, 4.92; N. 10.41 


150 




colorless crystals [trifluoroacetate](EtOH) 

mp,260r-283% (decomposition) 

Elemental analysis for Ca^.CIF^- CF,C0 2 H- HjO 

CaicxL* C, 50.47; H. 3.73; N, 8.42 

Found* C v 5053; H. 353; N, 851 


151 




ooioriess crystals [trifluoroaoetate](MeOH) 

mp.259-261 (decomposition) 

Bemental analysis for C»H lt CIF s KV CF,CO z H 

Calcd* C 9 50.48; H. 322; N. 3.42 

Found* C, 5028; H, 328; N v 9.46 
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Example 




Physical properties 
(Reorystaitization solvent} 


162 


JO 


coionoss crystals unotnanesuitonatej 
(BOH) 

mp.1 95-202% (decomposition) 
Elemental analysis for 
CaHadNj-CHjSOsH-SMHjO 
Calod-fc C. 54.11; H. 5.63; N. 13.72 
rounoa. u, ».io, ft, o.«K>, rt, 10.00 


153 




odorless orystais [fumarate](MeOH-EtOH) 

mp.1 81-1 863% (decomposition) 

Elemental analysis for 

CaHaCIHj-C^^-HO 
CaledJI: C. 5937; H. 5 37: N. 1331 
Found*: C. 59.37; H, 5.11; N, 1337 


154 


jO 


Mala (mIImiii b»aaJIam fl^Bi .w ■ ■ . 

pate yeuow una needles itntiuoroacetstej 
(EtOH) 

mp f 1 97J>-204 C C (decomposition) 
Eementej analysis for 
C ss H ss CiH|-CF 1 CO s H- 1/4H,0 

Ofllarf |*C S8 J7* M 1 B4> if 1 4 79 
mwyj. w v wo.^i f n t ^.o^ t n, io.#£ 

Found* C, 56.45; H, 438; N, 13.72 


155 




colorless crystals Ctrffluoroaoatata](EtOH) 

mp f 250-255 < t (decomposition) 

Elemental analysis for C^H^CIN^ CF,C0,H 
CslcdJfc C. 6438; H, 438; N, 9.64 
FoundV C 6331* H_ 4 92- N 9 63 


156 


XT 


colorless crystals [trifluoroeeetsteKEtOH) 

mp.1 445-1455% 

Elemental analysis for 

CaH^OI^O* CF,CO t H- 3/2H.O 
CaJodJfc C. 59.68; H. 5.01 ; N. 8.98 
Found*: C, 59.44; H. 4.71; N. 9A4 
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Example 


R' 


Physical properties 

iRonrvstalliTrrHnri ftuhmfif) 

j«IOJimUwn 80IVQIH/ 


157 


XT 


pale green crystals[trifluoroacetate](EtOH) 

Bemental analysis for 
CwHaaFj^-CFsCOjH-S/^O 
CalcdJX: C. 52.44; H. 4.32; N. 9.41 

Fourufl- G 52-54* H 419* N 9 59 


158 


P 


colorless crystals [trifiuoreaoetatelCMeOH) 
mp.231-241 (decomposition) 
Bemental analysts for 
Cat!,, CIN4O - CF,CO,H- 1/2H,0 
Gated* C, 54.82; H. 4.60; N, 11.12 

FnimfK* C 54 7**- II 4 49 • M 1191 


159 | 


P 


colorless crystals [trifluoroacetate](EtOH) 
mp.256-261 *C (decomposition) 
Bemental analysis for 
C^HmCH^S-CFjCOjH-I^O 
CalcdL* C t 53.59; H, 4.40; N. 10.87 

FfMimflt* C 5^ U 4 TO* M 1ft OA 
roumn. w, 9o.oa f n, n, iu.au 


160 


■p 


colorless crystals [trifluoreacetate](MeOH) 

mp^ 70-273^ (decomposition) 

Bemental analysis far 

C sp H t1 CIN t -CF 1 CO I H- 1/2H,0 
CalcdJk C, 52.44; H. 4.60; N, 16.68 
Found*: C. 52.15* H 474> N. 18 95 


161 


P 


pale brown crystals [trhluoroaostate] 

(EtOH-EtjO) 

mp f 203-2Q3.5°C 

Bemental analysis for CahVflCIMjS-CFaCOjH 
Calcd* C, 51.61; H, 4.13; N v 13.68 
FbundS: C. 51.48; h\ 4.22; N, 13.52 



70 



EP 1 104 764 A1 



Example 


R' 


Physical properties 
(Reerystallizaaon solvent; 


162 




pale yellow crystal* [hydrechloride]Gso--PrOH) 

mp.2 45-249t (decomposition) 

Elemental analysis for CwHaFrV^CI *3/4H,0 
Calcd.%: C. 60.70; H. 8j05; N. 11.80 
FoundS: C. 60.81 : H. 5.93; M. 1 1 .72 


163 




coloriess crystals [hydrochlondeJ(EtOH) 
NMR spectrum 6 

(DMSO-«gppm:1JO-1.40(2H^n).155-1.70(1H.m).1.70 
-1.80<4HjiiU.e5-2J0C2H^nW.10-345C2H.mW.17(3H 
^)A73ttH,t^7.5Hz)7J7(1HXJ=75H2)304{1rlAJ= 


164 




pais brown crystals (AcOEt) 

mp B 17B-177^C 

Elemental analysis for Cort^N* 
Calcd.%: C 74.38; H, 6.78; M, 18-85 
Found* C. 74.09: H. 6 JO; N. 18.69 


165 


XT 


odorless crystals [hydrochloride] 

(MeOrHso-PrOH) 

mp,>300% 

Elemental analysis for Gb*.^-2H0M/UW 
CalcdJt: 0, 57.70; H, 5.42; N. 10.77 
Fbundfc 0. 57 72: H. 5.12; N, 10.79 


166 


P 


pate yellow crystals Gso-PrOH) 
mp.1 56-157^ 

Bemental analysis for Cnrl^O-HtO 
CalcdJl: C, C9 .82; H. 8J2; N. 14.80 
Found* C, 6953; H, 6 J7; M 14J59 



oX. 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


167 


"O 

jF=H 


eoloriess crystals (hydrochloride] 
(EtOH) 

119,218-219% 

Elemental analysis fbr C^H^N^HCI 
Calcd.* 0. 53.68; H. 5.78; N. 17.89 
Founds C, 53.63; H. 8JM; N, 17.88 


168 




pale yellow crystals [hydrochloride] 
(MeOHJ 

mp ,293-2 98% (decomposition) 

Elemental analysis fbr 

C^HaNsS-ZHCI-HjO 
Calcd*: C. 53.84; H. 5.81; M, 14.95 
FoundX: C f 5359; H, 5.71; N. 14.82 


169 


p 


pale yellow crystals (hydrochloride] 
(EtOH) 

mp,196-199t; 

Elemental analysis fbr 

CaHn^S * 2HCI - 3H*0 
Calcd* 0, 52.48; H. 6.41; N, 11.13 
Found* 0 t 52.44; H, 6.68; N, 11.13 


170 


p. 


pale yellow crystals [trffluoroacetate] 
(EtOH) 

mp ( 228-229 c C 

Elemental analysis fbr 

CaH„N4S-3/2CF,COiH- 1/2H,0 
Calod Jk C v 54.73; H. 5.03; N, 9.82 
FoundX: C, 54.46; H. 4.91; H, 10.00 


171 


Me 

p 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp 274-277% (decomposition) 

Elemental analysis fbr 

CaHaM^UICi-SyWtO 
Calcd* C. 5634; H. 6-33; N. 1 153 
FoundX: C, 56.79; H. 6.11; N, 11 J1 
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Example 


R' 


R* 


Physical properties 
(Recrystaltization solvent) 


172 


R 


CI 


Colorless crystals FtriffuoroacatiitAl 
(EtOH) 

mp,189-190% 

Elemental analysis for 

CttrfeCJMtS-d/^CFaCOsH 
CalodJfc C. 5139; H, 4.24; H, 9.63 
Found* 0. 51-54; H. 4.29; N, 935 


173 


1 




CI 


calo rises orvstals rtrffluoroacettftal 
(EtOH) 

mp.ie4-19rC 

Elemental analysis for 

C B H B CM 4 S-5/4CF,CO,H 
CaledJI: C, 63.16; H. 4M; M, 10.12 
Founds: C. 53.16; H. 4J9; N. 10.39 


174 


-p 


Me 


Dade hrawn M<^mtmht ftivriranhkiridfll 

(EtOH) 

mp.245.5-246.5X 

Bomantal analysis for 

CqHuN, • 2HO * 3/2HfO 
Calod Jfc C. 57 .52; H. 638; N, 1524 
Fwanflfc a 57.85; H. 633; N. 1533 


175 






Me 


Data hrewn arvfcela rHvrironhloririfil 

(EtOH) 

mp^24-225lC 

Elemental analysis for 

0 B H X7 M v -2HCI-5/2H 1 0 
CeJcdJL- C. 56.21; H, 6.97; M, 14.25 
Found* C. 55.95; H, 6.70; N. 14.23 


176 


H 




oolodoss pnsmsfttTfluot^oeoststo] 

(EtOH IwPrjO) 

mp,169J-192^C 

Elemental analysts for 

CaHaF^O-CFjCOtH 
CatedJt: C. 5932; H. 430; N. 11.11 
Found!: a 59.41; tt 439; N, 11.18 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


177 


OPh 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp f 214.5-215.5 fl C 
Elemental analysis for 
CaHsl^O • CF a C0 2 H- 1/2H*0 
Caled.%: C f 65.14; H, 5.29; N, 9.80 
Found%: C, 65.40; H. 5.07; M, 9.85 


178 


NHPh 


coloHess crystals (MeOHHso-PrOH) 
mp,191-194°C 

Elemental analysis for CgHaNs 
CalcdJt: C, 77.82; H, 6.53; N. 15.65 
Found* C, 77.76; H, 6.59; N. 15 M 


179 


NHMe 


pale yellow crystals [hydrochloride] 

(iso~ PrOH) 

mp ,209-2 10°C 

Elemental analysis for 

0^^2^-7/4*4*0 
CaladJ.: C, 58.83; H, 6.69; N, 14.29 
Found*: C. 58.88; H. 6.51; N, 14.13 


180 


NMst 


colorless orystals [hydrochloride] 
OieOH) 

mp f 205-208JT , C 

Elemental analysis for 

C^IVZHCI -5/21-1,0 
CalcdJk C. 58.02; H v 7.01; N, 1353 
FoundX: C, 58.01; H, 70)2; N, 1350 


181 




ooloriess crystals [hydrochloride] 
(EtOH) 

mp t 210-212 < C 

Bomantal analysis far . 

C M H a N B *2HCI-HtO 
CaledS: O. 82.15; a 6.62; N, 1344 
FoundS: G. 61.98; H. 6.44; N. 13.85 


"C 


rax. 
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Example 


R* 


Physical properties 
(Reorystalfization solvent) 


182 


NHBn 


Oso-PrOH) 

mpj244-245t 

Elemental analysis for 

ChHiA'ZHCI-S/^O 
CalcdJk C. 65.75; H, 6.35; N. 12.78 
FoundS: C. 65.81; H, 6.13; N. 12.68 


183 




pale yellow crystals [hydrochloride] 
QEtOH) 

mp.190H93'fc 

Bementai analysis for 

C3 M H JO N s -3HCI-2H l O 
Calcd.1- C. 57 59; H. 6.13; N, 13 52 
FoundS: C. 57.46; H. 5 58; N. 13.77 


184 




DaJa volfow crystals rhvdrochJoridel 
(EtOH) 

mp.2315-232'C 

Elemental analysis far 

C a H t «N ( '3HCI*3/4H t O 
CalcdJfc C, 58.23; H, 6.72; M. 1455 
FoundS: 0. 56.12; H, 6.93; M, 14.48 


185 

f 




(EtOH) 

mp.1 87-189% 

Bementai analysis for 

CaHnNc^HCI'S/^O 
CalcdJL- C. 6353; H, 659; N, 1351 
FoundS: C. 8455; H, 653; N. 1352 


188 




colorless crystals (hydrochloride] 

(EtOrHso-PrOH) 

mp,194-195X 

Bementai analysis for 

CnH,, ^0-2^-3/2^0 
CalcdS: C. 5959; H, 6.70; N. 1253 
FoundS: C. 59.72; H, 6.64; N. 1255 



Example 187 

1 -[2-(N-n-Butyl-4-plper1dyl)ethyf]-4-chloro-1 H-lmldazo[4,5-c]qulnollne hydrochloride 

[0119] To a suspension of 1 .20 g of 4-chloro-1 -[2-(4-piperidyI)ethyi]-1 H-imidazo-[4 t 5-c]quinoline trlfluoroacetate and 
0.77 g of potassium carbonate in 6 mi of N.N-dlmethytformamlde, 0.30 ml of n-butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0.87 g of a colorless solid. Hydrochloride was prepared In a conventional method. RecrystalHzation from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



Elemental analysis for C^H^CU^ . 2HCI ■ 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



10 

Example 188 

1 -[2-(N-Acetyl-4-piperidyl)ethyl]-4<hloro-1 H-lmldazo[4,5-c]quinoIine 

is [01 20] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethylH H-imidazo-^S-cJqulnoline trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour. After the 
reaction, the solvent was evaporated. The residue was added with isopropanol and dllsopropyi ether, and the precip- 
itated crystals were collected by filtration, and washed with dllsopropyi ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and dllsopropyi ether gave colorless crystals having the melting 

20 pointoffrom183to186.5°C. 





Elemental analysis for C-igh^CIN^O 




Calculated % 


C, 63.95; 


H, 5.93; 


N, 15.70 


23 


Found % 


C, 63.81; 


H, 5.87; 


N. 15.61 



[01211 In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 X- 
were obtained. 



35 
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Example 


R' 


B 


R 1 


m 


Physical properties 
(Reerystaifization solvent) 


189 


Ph 


H 




2 


colorless crystals Gso-PrOH) 
mp.167-188t 

Bemental analysis for C^HjgCt^ 
CalcdJ.: C. 71.19; H v 6.22; N. 13.84 
Found*: C, 71 JW; H, 6.18; N. 13.56 


190 


H 


' CI 




2 


oolorfASS crvstals IfiviJnifihlfirMal 

CEtOH) 

mpi35-246t (decomposition) 

Elemental analysts far 

C l4 rl l4 CJ 1 M 4 -HCI"1/4H l O 
Calcd S: C, 60i)1; H. 5.35; N. 1 1.68 
FoundS: C, 60.01; H. 5.62; N, 11.67 


191 


H 


H 


"Ok 


1 


colorless crystals [hydrochloride! 
(EtOH) 

mp.248-257% (decomposition) 

Elemental analysis for 

CaHnCIIVHCM/^O 
Calcd* C. 63.96; H. 5.72; N. 12J7 
Found*: C. 63J8; H, 5J0; N, 12.93 


192 


Ph 


H 




2 


colorless crystals (CHjOj-'rao-P^O) 

mp,1 543-1 60*C 

Elements] analysis for 

CmHmCI^O'I/BHjO 
CslcdJb C. 69JD0; H, 5.85; N, 12.87 
Foundl: C. 98.78; H. 5.79; N. 12.71 




77 



EP 1 104 764 A1 



Example) 


R* 


m 


Physical properties 
(RecrystaJIization solvent) 


193 




1 


colorless crystals [hydrochloride) 
CMeOHHso-Pr,0) 
mp,269-280*C (decomposition) 
. Elemental analysis far 

CalodJ: G. 62.37; H. 6.26: N. 12.65 
Found*: C. 82.36; H. 8.45; N, 12.60 


194 


Ok 


2 


colorless crystals [hydrochloride] 
(MsOH-iso-Pr z O) 
rap,150-156% (decomposition) 
Elemental analysis for 

CalcdJL C. 63.71; H, 6.46; N. 12.38 
Found*: C. 63 JO; H. 6.68; N. 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-fluorophenyteutfonyl)^iperidyl]ethyl]-1 H-imidazo-[4,5-c]quinoline 

[01 22] To a suspension of 0.50 g of 4-chloro-1 -I2^4-piperidyl)ethyl]-1 H-imldazo-frS-clqulnoline trifluoroacetate and 
0.32 g of potassium carbonate In 2 ml of N,N-dimethytformamide, a solution of 0.23 g of p-fluorobenzenesulfbny! chlo- 
ride In 3 ml of N.N-dimethyiformamlde was added dropwlse at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzatlon from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 1 78.5°C. 



Elemental analysis for C^H^CIFN^OgS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

1 K2-(N-Methanesullonyl-4-plper1dy1)ethyl]-4-phenoxy-1 H-imldazo[4 l 5-cJ.quinoline 

[0123] To a solution of 1 .00 g of 4-phenoxy-1 {2-(4-piperidy0ethyl>1 H-imfdazo-[4,5<]qulnollne trifluoroacetate and 
0.57 ml of triethylamine in 10 ml of methylene chloride, 0.1 6 ml of methanesulfonyi chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76°C. 



Elemental analysis for C^Hae^OgS 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzatlon solvent) 


197 


Ts 


colorless crystals (AcOEt-iso«Pr 2 0) 
mp,201.5-202°C 

Elemental analysis for C^H^^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 1053 


198 


Et0 2 C 


colorless crystals (AcOEt-lso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C^H^N^ 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 1230 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 8 (CDCyppm: 

1 .31 (2H,bre) t 1 .50-1 .70(1 H t m) f 1 .78(2H,bra),2.00(2H,q,J=* 7.5Hz),2.81 (2H,brs),4.23(2H, 
bre),4.63(2H,t,J=7.5Hz),5.1 3(2H ,8)7.25(1 H,t l J=7H2),7.30-7.40(5H l m) l 7.39(2H l d i J= 7Hz), 
7.44(2H ( t,J=7Hz),7.50(1 H,td,J=:8.5,1 Hz) ( 7.57(1 H,t d,J=8.5,1 Hz),7.90(1 H,dd,J=8.5,1 Hz), 
7.94(1 H,8),B.04(1H, dd.J^B.S.IHz) 
iR spectrum v (liq.) cnr 1 :1 698 
Mass spectrum m/z:506(M + ) 



Example 200 



4-[2 -(4-Amlno-1 H-imldazo [4,5-c]quinoHn-1 -yl)ethyI]-N-methyl-1 -piperldlne-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino«1 -g-(4-piperidyt)ethyl]-1 H-imidazo[4,5-c]-quinoline and 0.37 g of methyl- 
isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzatlon from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 21 6 to 21 8*C. 



Elemental analysis for C 1d H 24 N e S • 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 80.79; 


H.6.67; 
H, 6.66; 


N, 22.26 
N.21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-[2-{4-Chloro-2-phenyM H-lmldazo^^lquinolin-l -yl)ethyl]-N-methyl-1 -piperidinecarbothioamlde 
[0127] 

Appearance: colorless crystals 
Recrystalllzatlon solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for CggHaeClNgS 


Calculated % 
Found % 


C, 64.71; 
C, 64.80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



Example 202 

1 -[2 -(1 -Amidino-4-plperidyl)ethyl]-4-chloro-2-phenyl-1 H-imid82o[4,5K5]-qulnoline hydrochloride 

[0128] A solution of 0.75 g of 4-chloro-2-phenyl-1-[2-(4-piperldyl)ethyQ-1H-lmlda20-t4 p 5-c]qulnollne t 0.40 g of 1H- 
pyrazole-1-carboxyamidine hydrochloride and 0.39 ml of triethylamlne in 5 ml of N,N-dlmethyrformamide was stirred 
at room temperature for 1 9 hours. The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallizatlon from 
ethanol gave colorless crystals having the melting point of from 270 to 273*C (decomposition). 



Elemental analysis for C^H^CINq - HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 60.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



[0129] As an example of the excellent effects of the compounds according to the present invention, experimental 
results of inhibitory actions against production of TNF- a and IL-ip in human ceils will be shown below. 

1 . Preparation of blood ceils for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 ul. of Novo-heparin 1000 (Novo-Nordlsk A/S), Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube, LeucoPREP™ (Becton Dickinson), and cultured with RPMI-1640 
medium (Nissui Pharmaceutical Co.) containing 2mM L -glutamine (Life Technologies), 2.5 U/ml penicillin-2.5 ug/mL 
streptomycin solution (Life Technologies) supplemented with 10% fetal calf serum (Intergen Company) at 1x10 s cells/ 
mL. 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 nM, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from 10-1° M to 10* M. 

3. Treatment of cells with medicaments 

[01 32] 1 0 uL of 1 u.g/mL lipopoiysaccharide (LPS) was added to a 96-well (flat bottom) plate for cell culture, MicroTest 
HI ™ tissue culture plate (Becton Dickinson), containing 180 uL of the PBMCs in the aforementioned medium. After 
30 minutes, 10 ul of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastic lid and Incubated at 37*C for 16 hours in an atmosphere of 5% CO z . 

4. Determination of human TNF-a and human IL-1P 

[01 33] An enzyme Immunoassay by the sandwich method was performed to determine the human TNF- a and human 
lL-1p in the culture supernatant. The antl-cytokine antibody (the first-antibody) was diluted and placed in a 96-well 
microliter plates for coating. Afterthe wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second-antibody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. Afterthe final wash- 
ing process, a tetramethylbenzidlne solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric add, and then the absorbance at 450 nm of each well was measured by a 
mteroplate reader, M-Vmax™ (Molecular Devices). The concentrations of the cytokines were determined by quantifi- 
cation software, Softmax™ (Molecular Devices), In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Biotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
s IL-1 p, monoclonal anti-human IL-1 p (Clstron), polyclonal sheep anti-human IL-1 P (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1 p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS. 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action 


against TNF- a production in human ceils 


Compounds 


Administered concentration dimol/L) 




0.001 


0.01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human cells 


Compounds 


Administered concentration fyimol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[0137] The compounds of the present Invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1. A 1H-lmidazopyridine derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents hydrogen atom, hydroxy! group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or a heterocyclic ring which may be 
substituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R 3 represents unsubstituted piperidino group, at least one of R 1 and R 2 is not hydrogen atom. 

A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 



wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, 
a cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may 
have one or more substitutents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or heterocyclic ring which may be sub- 
stituted with one or more alkyl groups, alkoxyl groups, or halogen atoms; m represents an Integer of from 0 to 3; 
R 4 represents hydrogen atom, an alkyl group, benzyl group, trlphenyimethyl group, an alkanoyl group which may 
be substituted, an aJkoxycarbonyl group, benzyloxycarbonyl group, a thiocarbamoyl group which may be substi- 
tuted, an alkanesulf onyl group, a beruenesuifonyl group which may be substituted, or amidino group; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A is benzene ring or thlophene 
ring. 

A medicament which comprises as an active ingredient the 1 H-imidazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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